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planning 
is perfect 
planning 


Ozalid offers the means of making your planning perfect. With 


Ozalid materials layouts are :— 


* Easily produced 

* Easy to amend 

* Easily copied by the Ozalid process 
* Easily understood 

* Easy to file and carry 

* Practically indestructible 


Ozalid supply — 

OZAMAT Untearable transparent base material with a clear 
scale grid. 

OZAFILM Sensitised material of similar type, for the pro- 


duction of machine templates. 


VU FOIL Sensitised film in several colours for templates where 


stage by stage planning is to be shown. 


TAPES A wide range of transparent printed tapes, self adhesive 
and in various colours and symbol designs. Double adhesive 


transparent tapes for attaching templates. 


OZALID JV 





OZALID COMPANY LIMITED, 62, LONDON WALL, LONDON, E.C.2. 
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Two of 5 “ Visco” 
“ Reciprojet” Self- 
Cleamng Air Filters, 
total capacity 118,000 
cu. ft. air per minute, 
at Albion Works of The 
British Ferry Steel Co. 
Ltd. 


MIDDLE 


“Visco” Fume Removal 
equipment on hot strip 
mill at The Newport 
works of Whitehead 
Iron & Steel Co. Ltd. 


LEFT 


“ Visco-Beth’’ Auto- 
matic Dust Collecting 
Plant recovering dust 
freed during unloading 
of maize at the Man- 
chester factory of Brown 
& Polson Ltd. 


INDUSTRY 


Although the name “ Visco” is well-known to most 
Engineers, not all of them are aware of the wide range 
of our activities. Some know us as makers of Air Filters, 
others as builders of Water Cooling Towers or manu- 
facturers of Dust Collecting Plant. 


In fact, we design, manufacture and install all the various 
types of equipment listed below. We invite your 
enquiries and will gladly send descriptive literature on 
request. 


WATER COOLING PLANT. 


Timber-framed and ferro-concrete Water Cooling Towers 
(natural or forced draught) of any capacity. Steel Shell Coolers 
(forced or induced draught) for use with diesels, compressors, 
refrigerating plant and for other purposes requiring small or 
medium quantities of cooling water. 


DUST COLLECTING EQUIPMENT. 


For handling every kind of dust in powder or fibrous form. 
“* Visco-Beth ” Automatic Collectors for the recovery of valuable 
dusts such as cement, fertiliser, soap powder, pulverized fuel, 
sulphur, dried milk, coffee, etc. ‘‘ Cyclocell” multi-tubular 
and “ Static” Bag Type Dust Collectors. High Efficiency 
Cyclones. 


AIR FILTERS. 


Viscous and dry types. Static Filters for alternators, motors, 
air compressors, blowers, compressed air pipelines, transformers, 
etc. ‘“ Reciprojet ” Patented Automatic Self-Cleaning Filters 
for handling large air volumes in heavily dust-laden atmospheres. 
These are specially suitable for ventilating electrical machinery 
in steelworks. 


FUME REMOVAL EQUIPMENT. 


In many of the largest steelworks in the country we have 
installed equipment for dealing with the noxious fumes liberated 
at arc furnaces, soaking pits, and strip mills. We also supply 
Combined Fume Removal and Dust Collection Plant for use 
with arc furnaces using oxygen lancing. 





THE VISCO ENGINEERING CO. LTD. STAFFORD ROAD, CROYDON 


Yhone: CROYDON 4181 
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Right from the start we put a taboo on cylinder head hot spots 
...and so we designed a head which would keep really cool, 
throughout! The result?...longer life for valves and injectors. 
This is just part of the 100% efficient cooling system of the 
new Ruston ‘ Y’ range air-cooled diesels, and one of many 
outstanding features which have made these the most advanced 


power units of their type. 
For all your small-power needs and powered machinery, 

















insist on 





See the complete range of these new air-cooled diesels on show for the 


- first time, on STAND NO®- 128 (Grand Hall) at the Public Works & 
Municipal Services Congress & Exhibition, Olympia, 10—15th November. 





RUSTON & HORNSBY LTD . LINCOLN ; ENGLAND 


Associated with Davey, Paxman & Co. Ltd., Colchester 
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GENERAL FABRICATION 





WELDING 





PROFILE CUTTING 


consult 


[ROBERTSONETEZEEI 


29, MURIESTON CRESCENT, EDINBURGH, TI ‘Qsycsty 
ST iit inc 


Designers and Manufacturers of 
FORGE, GALVANIZING AND HEAT 
TREATMENT FURNACES, 
DRYING OVENS, ETC. 


incorporating our 


HIGH INTENSITY © 


SMOKELESS «~ 


COMBUSTION 
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A STATOR FRAME 
OR A SYNCHRONOUS MOTOR 
WEIGHT APPROX. 6 TONS. 
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PATENT No. 7/684! 
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DAVID ETCHELLS & SON LTD 


BULL PIECE WORKS, DARLASTON, SOUTH STAFFS Phone: James Bridge 2067/8 
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could have been installed 
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OPERATIONS PER HOUR 





GRAPH SHOWING TIME TAKEN IN YEARS RELATED TO 
4,100,000 OPERATIONS PERFORMED BY CRABTREE TYPE B-15S CONTACTOR 
(BASED ON A 50-HOUR WEEK AND A 52-WEEK YEAR) 


The contacts would now need 


Type B-15 contacts, on actual motor-load life tests, 
have already achieved 4,500,000 operations (start 
and stop) and are still giving satisfactory service. 

















Tests are now proceeding in which Crabtree 
Type B-15 starters are being used for repeat- 
edly stopping and starting motors. To date, 
the starters have given the following operations 
(start and stop) without change of contacts— 
(a) Controlling a 5 h.p. motor: 4,500,000 
operations; 
Controlling 
operations; 
These tests are continuing 


(b) a 1 h.p. motor; 4,500,000 


\ 
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inspection 
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J. A. CRABTREE & CO. LTD., LINCOLN WORKS, WALSALL, STAFFS. 


C78i 
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We invite your enquirieg— 





WIRE 
ARMOURED 

RUBBER 
HOSE 


of varying specifications with FLAT, HALF-ROUND 
and ROUND spiral wire. Internal diameters from # ins. 
to 8 ins.— made tough for hard work and years of service. 
Details and prices sent on request. 


HYDRAULIC HOSE BREWERS’ HOSE 
SAND-BLAST HOSE ROCK DRILL HOSE 
TAR SPRAYING HOSE SALVAGE SUCTION HOSE 


Full details of these and many more special purpose 


hoses from :— 


C LYDE WORKS LTD. 


| SPECIALISTS IN 
RAILWAY ROLLING STOCK EQUIPMENT 


P.O. BOX 7 RENFREW 


Telephone : RENFREW 2384 Telegrams: RUBBER, RENFREW _ Telex. 77-107 
5852 @ 
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Are these hands helping you? 





These hands are but a pair among many engaged in the continuous 
testing and experimental work carried out in P.J. laboratories, 


where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative will bring you the services of this team of 
experts to advise and assist you with your finishing problems. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 56C° 


BELFAST + BIRMINGHAM « BOOTLE * BRIGHTON « BRISTOL + GLASGOW 
LEEDS + MANCHESTER + NEWCASTLE t SOUTHAMPTON 












ISLER. 


ARTESIAN WELLS 





FROM 
THREE 30° DIAMETER 
OVERFLOWING 

_BOREHOLES 


For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


it has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 

Let us tackle your 
Well job now and give 
you a well done job. 


C. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.! 


Telephone: WATerloo 7044 


Branches: 93/4 BROAD STREET, BIRMINGHAM [5 Telephone: Midland 1762 


BARDON CHAMBERS, KING ST., LEEDS | Telephone: Leeds 23550 
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PROBLEM FOR FERODO 





15 miles of unsupported cable! 


Ferodo Friction Linings were selected, after extensive tests, for 
4 weeks’ severe retardation braking on the pay out gear of H.M.T.S. 


Monarch. She crossed 2,200 miles of the Pacific, from San Francisco 


teoeee 0 0O 


to Honolulu, laying two repeatered telephone cables—sometimes to 

a depth of three nautical miles, the deepest ever laid. 

Long before this voyage, the manufacturers and designers of *‘Monarch’s” 
cable engines and gear knew the existing brakes would be unable 

to take the increased strain expected in the Pacific. So they called in 


Ferodo for technical advice on choosing the ideal friction material. 


* Ferodo welcome your friction problems 


FRICTION LININGS FOR INDUSTRY 
(U5) - 


SWZ Wom OZ s 
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FERODO LIMITED: CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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AND NOW, THE BEST OF ALL THE PACKAGE BOILERS... 


The wet back Muitipac combines in one unit 

all those features which are highly 

valued in modern shell boiler design. This combina- 
tion results in outstanding efficiency, 

economy and trouble-free operation. The 

unit is neat, quiet and compact. And you 

will be agreeably surprised at its economical cost. 
Full range of sizes, delivered complete, 

steam tested. 












MULTIPLE FEATURES: 

Dish ended WET BACK combustion 
chamber. 

No refractory linings or brickwork. 
Three pass. 

Clear water space above the flue. 
Independent tube plates. 

Minimum vibration and noise. 

Fully automatic. 

Efficiency over 80°,. 


Please write for 
descriptive literature 


JOHN THOMPSON (WILSON BOILERS) LTD 


LILYBANK WORKS - LONDON ROAD - GLASGOW ET 
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Rectangular| 
Hollow 
Sections 


seas AC Eas SG 


oes 


The fabrication of welded tubular steelwork has developed to a very high 
pitch in recent years, largely due to the work of our subsidiary company, 
Tubewrights Ltd. 
Experience has shown that in many structures it is an advantage to utilize 
Rectangular Hollow Sections. They can be used in place of more conventional 
sections, either alone or in association with tubes. 
Stewarts and Lloyds are now producing a wide range of hot-rolled R.H. Sections 
with a considerable price advantage over cold-formed. 
This new Stewarts and Lloyds’ range of Rectangular Hollow Sections includes 
a number of square sections, each size being offered in two thicknesses. 
In many cases the sides of the square R.H. Sections match sides of 
the others, an advantage in production of neat fabricated structures. 





Since the sections are rectangular, they have a high resistance to 
bending about both main axes, combined with great torsional strength. 
They therefore have great resistance to crippling, even under 
eccentric loading. Their strength-to-weight ratio is high and their 
surface area small. 

Welding is extremely simple because it is not necessary to bevel the 
surfaces to be attached; end preparation is in fact reduced to the 
minimum. Fittings of many types can readily be fabricated from 
plate or bar, or from other sections, and are easily attached. 


Our subsidiary, Tubewrights Ltd., of 25 Buckingham Gate, London, 
S.W.1, is willing to advise about or quote for any welded sub-assemblies 
in R.H. Sections, in tubes or in a combination of both. 


Pamphlet giving full dimensions, properties and prices will be sent on application to: 


Stewarts and Lloyds Ltd 


STRUCTURAL STEEL DEPARTMENT, BROAD STREET CHAMBERS, BIRMINGHAM, | 
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-£E DIMENSIONS OF RH SECTIONS 




















F J mF ‘a 
E ad eS) 
a INCHES $.W.G INCHES S.W.G 
. 1-36 x 1-36; Ilg, 10g 2:44 x 1:36; Ig, 9% 
1-90 x 1-90; Ilg, 9% 3-17 x 1-59; 10g, 9% 
2-125 x 2-125; 10g, 9g 3-68 x 1-90; 10g, 8g 
2:38 x 2-38; 10g, 9% 4:76x 2-38; 9g, 7g 
2-50 x 2-50; 10g, 8g 190 x -82; Ilg, 10g 
‘ 2:79 x2-79; 10g, 8g 2:79 x 1-01; Ig, 9g 
3:57 x3-57; 9g, 7g 3-40 x 1-36; 10g, 9% 
MATCHING DIMENSIONS 3-99 x 1-59; 10g, 8g 
ARE SHOWN 
IN HEAVY TYPE 5-01 x 2-125; 9g, 7g 
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SECTIONS 


STEWARTS AND LLOYDS’ WAREHOUSES THROUGHOUT THE COUNTRY STOCK R.H.S. 
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Air Blowers for 
Underground Gasification 


Howden two-stage blowers are being supplied for the first pilot scale 
Underground Gasification project in this country at Newman Spinney, 
near Chesterfield. 

Each blower is designed to handle 500,000 cubic feet per hour of air at 
60°F. with an outlet pressure of 10 p.s.i.g. 

Howden Vane Control is fitted to maintain efficiency over a very wide 
range of operating conditions. 

Messrs. Humphreys & Glasgow Limited are the main contractors to the 
National Coal Board. 


MOVWDEN 


JAMES HOWDEN & COMPANY LIMITED 


195 SCOTLAND STREET, GLASGOW, C.5 and 15 GROSVENOR PLACE, LONDON, S.W.1! 
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Maximum output calls for screens that are tough enough to withstand long 
periods of gruelling service, and so reduce to a minimum delays for repair or 


replacement. In fact, maximum output calls for 


HARCO? Pio'vntweer SCREENS 


Supplied as flat or curved plates, or as complete screens to specification, in 





Please ask for Catalogues Nos. a wide range of gauge, mesh and pattern for every screening, sorting or 
E858 and E926 sizing requirement. 


G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. GREenwich 3232 (22 lines). 
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SIMPULSIC 


‘HYDRAULIC SQUEEZE’ 
VARIABLE CAPACITY PUMP FOR 






GRAFTON 


or 
DIESEL, ELECTRIC & STEAM 


CRANES 


GRAFTON CRANES LTD. 









| BEDFORD, ENGLAND. : ALKALIES 
Established 1880 a SLURRIES 
| lenient ielgeens | ve; AND VISCOUS 
2490 GRAFTON, BEDFORD : a F L U 1 D $ 








CAPACITY: ZERO TO 11 G.P.M. 


The Simpulsic Pump incorp- 
orates a flexible tube of chem- 
ical-resisting rubber through 
which the liquid to be pumped 
is forced by alternate pressure 
and suction impulses. At each 
end of the flexible tube there 
is a simple non-return valve 
of chemical-resisting rubber, 
and the end connections are 
of ebonite, designed to receive 
flexible rubber pipes. The 
pumped liquid never comes 
into contact with any metal 
parts and is handled through- 
out by chemical - resisting 


SUCTION rubber. 









DIAPHRAGM 
ase 9 AMES CROSTA MILLS & CO. LTD. 





Ce ee eee , LANCAB HERE, 











POWER UNITS AVAILABLE FOR CONVERTING ney 

a9 STEAM CRANES TO DIESEL OR ELECTRIC DRIVE _ LONDON OFFICE: ABBEY HOUSE, VICTORIA STREET, LONDON, S.W.! 

ans Cw 4030 
ut ne Naso maanre Ty”) 











** As sound as a Gloucester Malleable casting ’’ is no mere phrase 

{t is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 

They are also accurately set under modern presses, using dies made 

to the limits required, to ensure that castings can be machined 

without costly delays 

Always consult Gloucester at the designing stage — even before 








Vehicle Steering Box 

in Malleable Iron. Weight 6} lbs Ke, 

SLOOEL SSLA Sy 
7 : 2k 

THE HOME OF 4 

| ah 

; GOOD eee, 


: Pulley: s’ Gloucester 


¢ 


Differential Cage in 


Malleable lron. Weight 8\ ibs. 





Gloucester Foundry Lid., Emlyn Works, Gloucester - 1 sone: Gloucester 23041 + Telegrams: 
A siaiibias of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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Streamlined 


SERVICE 








jamais SE we have equipped and staffed 
y cur organisation technically and spect- 
at fically to deal with all the problems of 
modern metal cleaning, we are able to provide the 
right process and the right product to meet any 
unusual requirement. Consultation mith “SAC.” 
techmicsans 1s the streamlined way of getting the 


answer which saves you time and cost 





SUNBEAM 
ANTI-CORROSIVES 
LTD. 


CENTRAL WORKS +» CENTRAL AVENUE 
WEST MOLESEY + SURREY 


Telepbone: Molesey 4484 (5 lines) 
Telegrams: Sunanticor, East Molesey 
Manufacturers of 


STRIPALENE * FERROCLENE * ALOCLENE * FERROMEDE + BRAZOCLENE 
(Regd. Trade Marks) ‘ 


APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 
— en 
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FOR STORAGE DAMS AND WATER MAINS 




































































Erhard Needle Valves 





JOHANNES ERHARD H.WALDENMAIER ERBEN 


Siddeutsche Armaturenfabrik, Heidenheim an der Brenz 
| Western Germany ) 


For all information write to: 


The Sole Agents for the United Kingdom 


A. K. STARCK’S CO. LTD. 22, Chancery Lane London W.C.2 


Telephone Holborn 2966 Cable: Akstar London 








i6 


Boilerine Ltd. 


Manufacturing Chemists 
Boilerine 
Descaler For Steam Boilers 


Torrefine 
Bottle Washer 


| 
Torrefine Cream | 





For Glass Lined Tanks 


Organic Rosseline 
Domestic Boiler Descaler 
Chromium Polish 
Chromium Cleaner 
Torrefine Household Cream 
For Gas Stoves and all Domestic uses 
All enquiries & orders will receive prompt attention 
885a to 897 OLD KENT ROAD, LONDON, 
S.E.15. 

Telephones : NEW CROSS 0061-2 




















EXPERIMENTAL AND 
DEVELOPMENT WORK 
PROTOTYPES 


Design, Manufacture and Test 
Special Purpose Machines 
Precision Engineering from Smail 
Scientific instruments to Machines 
and Apparatus of Several Tons 


Over 30 Years’ Experience 


RESEARCH ENGINEERS LTD. 


NORTHAMPTON GROVE, CANONBURY, N.! 
Tel: CAN 4244/5/6 








ALLOTT BROS., 
and 
LEIGH LTD. 











ICKLES FORGE, 
ROTHERHAM 


Telephone: Telegrams: 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 








8 
ROILER C 


LIMITED 
STANNINGLEY 
* 


AUTOCLAVES & 
VULCANISERS 


Pat Qiuicklock door 


CHEMICAL PLANT, 
CREOSOTING PLANT, 
VACUUM DRYING & 
IMPREGNATING PLANT, 
HYDRAULIC 
PRESSWORK. 
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All the drive you have at your 
command is of little use without 
adequate transmission. And no 
¢ transmission is adequate without 
a the best gears. Long experience 
in the production of every type 
of gear, qualifies Aurora to 
satisfy your most exacting 
needs. 








Our technical representatives 
will be pleased to call and 


GEARS discuss your requirements. 











@ GEARS OF EVERY DESCRIPTION 
@ COLLIERY GEARING A SPECIALITY 


AURORA GEARING CO. (WILMOT NORTH) LTD., EOMUND ROD., SHEFFIELD 


(A subsidiary of Aurora Gear & Engineering Co., Ltd.) 








RIVLINK for aii vee prives 


The SUPER BELT 





Made in RUBBER FABRIC 
Least Stretch— Longest Life 


Each Link a Complete Unit 


Detachable and Adjustable 





RIVLINK BELTS LTD. 
NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 2302 
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175 miles of prints a year is the output reported by one regular user of an 
Azoflex Model 246—and that’s the sort of output that any busy drawing office 
can expect. The AZOFLEX photo-printing process combines several unique 
features. It’s the on/y daylight reflex copying process. It’s the only process 
to apply a measured quantity of developer irrespective of running speed, 

thus ensuring optimum quality. I[t avoids the use of dangerous chemicals and 
there are no unpleasant fumes. Operation is quiet and free from 

vibration. Exposing, developing and print delivery are all synchronised 

to ensure an even flow of finished work at all speeds. 


AZOFLEX MODEL 246 combined synchronised printer and developer. Capacity : cut sheets and rolls up to 
42 in. wide. Printing speed : up to 30 ft. per minute. Dimensions: Height 58 in. Depth 60 in. Width 72 in. 
Weight 1,100 Ib. Price £1,555 (including delivery and installation in the U.K.). 





Enquiries to: Ilford Limited, Industrial Sales Dept. AZ11H, 
Ilford, Essex. Telephone: ILFORD 3000 





ILFORD 


PHOTO-PRINTING MACHINES AND MATERIALS 
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FIRE-RESISTANT HYDRAULIC FLUID 





Satisfies the most exacting demands and combines 
excellent hydraulic efficiency with high safety value. 


It is: Non-corrosive 
Non-foaming 
Non-toxic 
Non-fuming 
The high film strength of HOUGHTO-SAFE 271 


provides the metal surfaces with greater protection for 
longer periods—EXTRA SERVICE LIFE. 

Houghto-Safe 271 has been chosen by the Admiralty 
for the Retraction and Control System of B.S.4 


Steam Catapults installed in Britain’s latest Aircraft 
Carrier H.M,S. “ VICTORIOUS.” 





Crown Copyright 


Reproduced by courtesy 
of Dept. of Engineer-in- 
Chief of the Fleet, 
Admiralty 


Houghto-Safe 271 is a product of 


Edgar 
Vaughan 
{ 


g < 


BIRMINGHAM - 4 - ENGLAND 


Works and depots at: 


Birmingham, Manchester, Liverpool, 
| Southall (Middx.), Bristol, Glasgow 












MALLEABLE 





lrue-to-Fattern 


MALLEABLE IRON 


CASTINGS 


Whatever the quantity, engineers have 
come to accept the unfailing accuracy of 
William Lee malleable castings. If your 
problem is accuracy with quantity, then 


we can solve it for you. 


iam Lee & Sons 


(A SUBSIDIARY OF WILLIAM PRESTWICH & SONS LTD.) 


DRONFIELD 
IRON CASTINGS OF 





~ DERBYSHIRE. Tel.: 2204 


QUALITY IN QUANTITY 
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The last word n 
Drawing Office ofpocencY 


a5i5 


DRAFTING MACHINES & 
DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of Drawing Instruments of quality 


Isis studio drafting machine on isis tubular stand. 
This is a light-weight precision 
machine for smaller sized boards 
up to 42” by 29". 










Isis drawing table fitted with 
parallel motion straight edge. 


eens, 


Y 









ARISTO 
slide rules of precision 





Isis drawing table fitted with Isis 
drafting machine. 









DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY 
NA NAANAAAAAAAANAAAN 
DREDGING PLANT sic:= 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, 
BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 


Grams : ‘ISIS’ Coventry. 
Tel : Cov. 62058-9. 

















Hopper Barges 


Screw Steamers, 
Side and Stern 
: : , ame. Paddle Wheel 
Re x’. rai Laue Man. rs #3 Steamers, Tugs, 
¥ ee: - 3 F eR Rot etc. 


ae > imattiaal 


New Buckets 
Links, Pins, 
Gearing etc., 
supplied for 


existing 


6-yard oil-fired Steam Dipper Dredger, built for the Greek gogenm. Output 255 cubic ne of Dredgers. 
cobbles and boulders per hour dumped to a radius of feet and a clear height of feet. 


FLEMING « FERGUSON L™ 


Phone: Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: ** Phenix Paisley.” ie i 
Londen Agents: Messrs Nye & Menzies, Ltd., Capel House, 62, New Broad. Street, E,C.2, Phone’: London Wall 4846 ES 


¥ ~~ Steamer M.O.W.T.8 built for Ministery of War "Transport. alors 
. 73 feet by 57 feet by 12 feet 6 inches. Load : 60 tons at 80 feet radius. 


GAROBRONZE oe 


means 
MINIMUM WASTAGE 
HIGHEST QUALITY é 



























and ECONOMY 


TUBES require very little machining to produce 





the finished component. Drawn tubes mean a saving in RODS have only a small margin on diameter. 

raw material and machining charges. A wide range of Economical production is possible of thick-walled or flanged 

standard sizes with small machining allowances is specially bushes, valve guides, gear wheels and other small bore mM 

helpful to the small user. components. | iz i 
| ~, 






bs 


The cheapest metal for high quality Bearing Bushes: High Load Capacity = Shorter Bushes 
Excellent Physical Properties = Thinner Bushes © Small Machining Allowances = Minimum Wastage & Labour 


S A R 0 g R 0 we LE L | M ITE SCHOOL ROAD, BELMONT ROAD, LONDON, W.4. 
Telegrams: CAROBRONCE, CHISK, LONDON ~ Telephone: CHISWICK 0245 


Rent, Trade Mark 
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ELEVATOR 





(1936) 


LTD. 





] CONVEYOR 


LOWER BRIDGE WORKS 


SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. 


Telephone: Ne. 2779 
Telegrams: ‘‘ Conveyor.” Accrington 








THE DELTA METAL CO., LIMITED 


DELTA WORKS, EAST GREENWICH, LONDON, S.E.10 (and DELTA WORKS, DARTMOUTH STREET, BIRMINGHAM) 


On the liste of the Admiralty, Air Ministry, War Office, India Office, Post Office, Crown Agents for the Colonies, Principal Railway and Steamship Companies, etc. 


SOLE MANUFACTURERS _ D E Lam” B RA Ry D Registered Trade Mark 
HIGH-CLASS ENGINEERING ALLOYS: 


Strongest Malleable Bronzes. Acid-proof and other Corrosion-Resisting Alloys. Ingots, Billets, Forgings, 
Stampings, Castings, Rods, Sheets, Wire Tubes, etc. “Delta” White Antifriction Metals, White Brass, Babbit Metal, etc. 
Manganese and Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, Zinc, Aluminium, etc. 
Supplied to pass Admiralty Tests or other Specifications. 
ORIGINAL AND LARGEST MANUFACTURERS OF 


EXTR U D E D M ETA LS . BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED METAL, etc. 


* FLEXxiBiLity 


In the countless applications involving transmission of fluid under 
pressure and temperature there is a component to suit every type 
of installation. A complete range of flexible metallic tubing and 
bellows in many metals and alloys, with unions, is at your service. 





Metalflex high grade 
flexible all-metal 
corrugated type 

4 _ tubing ideal for 

applications involving 

Cons constant regular 

S20, movement under 

x pressure. 





Available in bronze 

° for steam and 
water, recommended 

for Platen, Tyre 

and Laundry Presses, 

and in steel for 

rt searching oils, 
>” superheated steam 
:) and similar work. 





DERBY WORKS + VALE ROAD ~- LONDON, N.4 
Tele: STAMFORD HILL 6696. Grams: METALFLEX, EASPHONE, LONDON. 












S 


TUBING COMPANY L7p.. 
Makers of Reliable Flexible Metallic Components for over half a_ century 
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Let Broughton Air Cylinders , 
Lighten your Load. . .| - 



















Oe ita 


Non-return valve) 





42-—~_ Oe 





>. 


CONSTANT QUALITY 


CASTORS 


largest 


—— 
‘ ‘ 
( elf ‘Ubricating 
bearing 









Broughton Pneumatic Equipment offers unlimited smooth fast flexible power for all 
types of automatic movements, transfers on machines, fixtures and feeds. Broughton 
**Bull’’ Air Cylinders are idea! for all types of clamping operations, converting hand 
presses, foot presses and guillotines to power machines, eliminating fatigue and 
increasing production and usefulness of machines. These are only a few of the jobs 
where air cylinders can help to increase efficiency. 


Choose your castors from the 

range in Europe. Flexello will meet your specia! 
requirements individually, while our 
fabricating division designs and manufactures 
“special’’ castors for extra heavy and 


difficult 


Our Technical Staff is at your service to discuss any application you may require. ge, 
giaeg, 


Jj. BROUGHTON & SON encas) LTD.) | , ae 


A 





TELEPHONE : ; .. 
SECURITY WORKS, FACTORY CENTRE, BIRMINGHAM, 30 KINGS NORTON 3305/6/7 FLEXELLO CASTORS & WHEELS LTD., SLOUGH, BUCKS. Tel: SLOUGH 24121 


BUDWORTH gas turbines 


Now available for— 











Alternators 

Fire pumps 

Land drainage and salvage pumps 
Hydraulic pumps 

Ships’ generators and auxiliaries 
High speed motor boats 

Air compressors 


-.. 2 45/60 hp. Ventilating fans 


version of the Bud- 


Patent No. 704678 worth turbine with Propeller turbine for light aircraft 
and uthers applied for several alternative 
reduction gears for Aircraft H/F generators 
all portable and 
other power re- Also available as an air compres- 


sor, for ventilating and heating 


These hand-started gas turbines are without electrics, will burn diesel oil, 


paraffin, or petrol without alteration, have the highest power/weight ratio of purposes, and for processes where 


any small gas turbine, and need virtually no maintenance. 
There is no ducting, and for higher powers multiple installations of the basic a large supply of hot air may be 
turbine unit can be built up. required: 


Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 
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__National Steel Foundry 
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STEEL CASTINGS 


For over 40 years, many firms whose names are household 
words in their respective fields have continued to use N.S.F. 
castings. This in itself is justification for the claim that there 
are no better castings poured than those produced by N.S.F. 
The N.S.F. is not just a modern foundry supplying black 
castings, but offers all the facilities of a well equipped machine 
shop, capable of machining the most 
intricate castings to precision limits on 
a production basis. 


(1914)LTD. KIRKLAND WORKS, LEVEN, FIFE. PHONE LEVEN 693, Lonpon Orrice, ALEXANDRA HOUSE, KINGSWAY, Ty. 








Revolutions per minute or revolutions per- 
a 
annum ? There you, have the vital difference 
\ between ordinary electric motors and 
those,made by EPE. Thousands of EPI 
electric motors are running at the rate of 
over Noo, 000,000 revs. a year—unfailingly 
—year in, year out! Unusual? Not a bit. 
EPE electric motor users take this sort of 
service for granted. Next time you ’re 
buying electric motors remember it pays 
to specify EPE=to be sure 


ELEC PRICAL POWER eGINESea CO. (B'HAM) aD. 


BIRMINGHAM 


e Phone Bir 





LONDON OFFICE “at GRAND BUILDINGS, TRAFALGAR SQ., LONDON, W.C.2. 


Phone: Whitehall 5643 & 7963 
"tee 











WIND ALARM ANEMOMETER 


FOR USE ON 
CRANES, 
TRANSPORTERS, 
DOCKSIDE 







GIVES A 

WARNING STRUCTURES, 
a —— 
SPEEDS : 


Enquire for details — 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.1f. 
Telephone : ENTERPRISE 4422 














We Guarantee 
134 to 14 per cent 
CO, with Shell Smoke 


number 4 or less. 


Schieldrop «o..10 


STOTFOLD, BEDS. Tel.414 (3lines) OFFICES AT: BIRMINGHAM ~- LONDON + MANCHESTER 
( ) SWANSEA - GLASGOW. ary 
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IMPORTANT 
DEMINERALISATION 
PLANTS 











William Boby & Co. Ltd. have been entrusted with 
the execution of the demineralisation water treatment 
plants at: 


GHEMSTRAND LTD., N. Ireland 


(Main Contractors: Messrs. Constructors John Brown) 


For their new ‘ACRILAN’ factory at Coleraine, N. Ireland, Messrs. Chemstrand have 
installed a 10,000 galls/hr. ‘Boby’ demineralisation plant for process and boiler feed water. 





The plant comprises the following sections: 
Coagulation and Settlement — Filtration— Cation Exchange-— Weakly basic Anion 
Exchange — Degassing — Mixed Bed Ion Exchange. 


VEITSILUOTO 0/Y, Finland 
The Veitsiluoto paper mills of Finland have WATE R 


installed a 13,400 galls/hr. ‘Boby, demineralisation 


water treatment plant for feed water for boiler 
working at 1,750 p.s.i. 

The plant comprises the following sections: 
Coagulation and Settlement — Filtration—Cation 
Exchange— Weakly basic Anion Exchange— Strongly 


basic Anion Exchange. TREATM ENT 
WILLIAM BOBY & CO. LTD. 


RICKMANSWORTH, HERTFORDSHIRE, ENGLAND 
Telephone: Rickmansworth 4251* Established in 1875 















SPUR WHEELS 
BEVEL WHEELS 


Telephone : 


WORM GEARING - 
RACKS ' 
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The Abbot Engineering Co. Ltd. 


22 SMITHHILLS 


PAISLEY 4272 


PAISLEY 


Telegrams : ‘‘ ABBOT, PAISLEY ’’ 


SPIRAL WHEELS 
FIBRE PINIONS 
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MACHINE CUT 
GEARS 


We guarantee the teeth of all wheels cut 
by us to be correct, and all work is examined 
and checked before being despatched. Each 
gear wheel of a pair is run in correct 
relative position to the other in a special 
gear-testing machine. No perceptible back- 
lash is allowed in our gearing, and thus we 
can ensure very silent running. 


Our booklet ‘““MACHINE CUT GEARS” 
contains much information of interest and use 


to engineers. A copy will be sent on request. 














EXPERIENCE 


is your 
Guarantee 
For all 
Rectifier 
problems 


WESTINGHOUSE BRAKE 





193 










16000 amperes of copper -oxide rectifiers 
installed for Copper Sheets, Birmingham. 

















. 
195 Part of a 182000 ampere Westalite oil- 

immersed rectifier installation by W. Canning 
& Co. Ltd., at Vauxhall Motors Ltd., Luton. 

















AND SIGNAL CO., LTD., 82 York Way, King’s Cross, London, N.1 Tel: TERminus 6432 | 
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A complete drive Unit in a 


single, trouble-free head drum! 
YOU JUST BOLT IT IN POSITION AND WIRE IT UP! 





A full range of sizes and speeds to 
suit assembly and picking-belt 
Conveyors, high-speed bulk Con- 
veyors and certain chain Con- 
veyors. A rugged job at an 
Ste: Cian Getecs ernie price. ims delivery. 
. . e ‘‘ Thorite’’’ Drum is a joint 
—a — production of T. & T. Works, 
8 ; Ltd., Billesdon, Leicester, and 
No expensive or awkward Richards Structural Steel Com- 
structural mounting pany, Ltd., Phoenix Ironworks, 
No Slip Rings Leicester. 


HORITE MOTORISED 
THE T CONVEYOR DRUM 


Write for full details to: 


No Separate Motor 
No Worm Reduction Gearbox 
No External Spur Gears 


No Vee Ropes 











If you want to move X from Y toZ... 
<a get in touch with T. & T. 





The photograph shows a T. & T. installation in the regional 
stores depot of a large public department. 


T. & T. EXPERIENCE IS WORLD WIDE 





T. & T.'s many years’ experience on many hundreds of large 


and small installations at home and abroad is your assurance 


of satisfaction 


$y WF 


ons pesca. ™ 
T. & T. WORKS, LTD., BiLLEsDon, Leicester. 


Billesdon 261. Telegrams : 
39, Windsor House, 46, Victoria Street, S.W.1. 


Write for leaflet E., or ask for a technical representative to call 
and discuss YOUR requirements without obligation. 


“*Conveyor ’’, Leicester. 


Teleph : 
elephone Telephone : ABBey 6085. 


London Office : 
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REACH 
TRUCK 


(2,500 LBS 
CAPACITY) 


Lansing Bagnall’s original 

Reach Truck is still blazing 

a trail of popularity through- 

out the world, after four 

years. Users constantly report 

outstanding savings. Now this 

phenomenal truck is even 

better, and cheaper: ‘‘a new 

look *’ Reach Truck, re-designed 

from a wealth of ideas engendered 

by enriched experience, and care- 

fully accumulated so that you may 
benefit from them alli—now. 


NEW LOOK FEATURES INCLUDE: 
REVISED CONTROLS LAYOUT 


LIFT/LOWER SPEEDS. 
IMPROVED OPERATOR COMFORT. IMPROVED ELECTRICAL EFFICIENCY. 
READY CONVERSION FOR ATTACHMENT FITTINGS. 
REVOLUTIONARY TYPE LOAD WHEEL TYRES. 


HIGHER 


Write for detcils to Dept I/; 


Lansing © Bagnall 


LANSING BAGNALL LTD., BASINGSTOKE, HAMPSHIRE, ENGLAND. 
Telephone: Basingstoke 101 Telegrams : Bagnallic, Basingstoke 
ALSO AT BIRMINGHAM, CARDIFF, WARRINGTON, GLASGOW, LONDON, TORONTO AND ZURICH 


SPACEMAKERS TO WORLD INDUSTRY 











i 


\ 
HiGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 























HEAT & WEAR RESISTING UPTO 10 TONS 


alse %« SPHEROIDAL GRAPHITE /RON & STEEL 





MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT phone: Stoke-on-Trent 23512 
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DEAR CUSTOMER & CO. 


ENGINEER 











Seamless Steel Tubes for Machining 
OPEN ALSO YOUR DOORS FOR SAVING 


TIME—MATERIALS—LABOUR 
THEY ARE AVAILABLE IN MANY SIZES TO SUIT YOU 


Please send enquiries to: 


BRITISH & GENERAL TUBE C° L" 
TRADING ESTATE SLOUGH, BUCKS. 
Phone: SLOUGH 24171 (5 lines) Telex: 84100 TUBECO, SLOUGH 
Grams: TUBECO, SLOUGH, TELEX 
Suppliers also of Welded and Seamless Tubes for Gas, 
Water and Steam, Boiler Tubes, Cold Drawn Seamless and 
Electrically Welded Precision Steel Tubes. 











Better than New 
with @.... 






BRITISH WIRE THREAD INSERT © 
PRECISION MADE in CARBON STEEL se 
for ALUMINIUM and MAGNESIUM. be 
We also make Stainless and Bronze for 
other applications. 

CROSS MANUFACTURING CO. (1938) LTD. 


Tel: Combe Down 2355-8 BATH, SOMERSET Grom:s: Circle, Both 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, erc 





















10 TON 
ROLLER TURNTABLE 





HODGSON STREET - SHEFFIELD. 
PHOWE. SHEFFIELD, 27463/4 
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The Sykes VS4A is a machine designed 
first and foremost for the fast shaving 
of fine pitch gears to a consistently 
high degree of accuracy ; especially 
for the precision finishing of 

fine pitch gears for electronic 
instruments, control mechanisms 

and similar precision apparatus. 

The VS4A can shave spur and helical 
gears up to 4 inches in diameter and 

1 inch face width, 

with a pitch as coarse as 16 D.P. 

As with all Sykes machinery, 

the VS4A is built to the highest 
standards of accuracy and rigidity. 

It occupies the minimum of floor space, 
and its simple loading enables it to be 
operated quite easily by unskilled 
labour. If required, automatic 

loading can also be employed. 

The VS4A, once loaded, will rapidly 
and automatically perform a full cycle 
of operation varying from 13 to 45 


If you want perfection... 

highest accuracy, best surface finish and 
quietest operation is achieved by gears which 
have been shaved. If the fine pitch gears you 


produce have a total composite error of 


seconds — depending on the material 


and characteristics of the component. 


more than 0.09003 pm hes, 
you should find cut more about the VS4A 





PRECISION 
GEAR SHAVERS 











W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND 


and associated companies 

Sykes Tool Corpn. Ltd., Georgetown, Ontario, Canada 
Sykes Machine & Gear Corpn., Newark, N.J., U.S.A. 
W. E. Sykes Ltd., Mascot, Sydney, N.S.W., Australia 
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As @ could wish, aesign 







h as one 
a this engine: : ot yer told. | 
x The full tale wae at some ut 
Cc 
, ellent re 4ul 

to this exe ecept our congr® 
100 hours of continuous Please ® jncerely> 
trouble-free running, every Yours © Gwillia®, 
week for seven years. That’s Jordon M. er 
the record of the 6 cylinder 3; Gwillia® 





0.600 Leyland industrial en- 

gine operated by J. Gwilliam 

Ltd., at their Coultershaw 

Mill, Petworth. 

Apart from maintenance of injectors and valves 





. oil filters changed regularly and the use of a 
good lubricant, no other work has been found 





Ct 
ENGINES 


The Greatest Moving force 
in Lngustty 


From 80 hp to 230 hp. 


LEYLAND MOTORS LTD - LEYLAND -. LANCS 


necessary. 
With pistons and cylinder walls in excellent con- 
dition, this engine, in the opinion of the operator 
‘is due for many more thousands of hours before 
a major overhaul will be needed ”’. 

Such a testimonial to Leyland efficiency is natur- 
ally pleasing—but not surprising. For when you ally 
25 years of diesel specialisation to the resources of 
one of the world’s largest organisations in this 
particular field, plus an after-sales service second 
to none—then the result must be exceptional. And 
Leyland engines are certainly all that—and more. 


Se ee ee ee ee ee ee ee ee ee ee ee ee ee ee a oe ae 
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: . Y Z, Clarks of Hull now design 


Ns = =\_ and fabricate in Stainless Steel, 
———— Mild Steel, Aluminium, etc. 


QUICKLY, ECONOMICALLY AND EFFICIENTLY 










After leading the field for over 
a hundred years in the fabrication of copper vessels, @ Metallic Arc Welding 
expansion joints, etc. Clarks of Hull have now—to cater 
for fabrications in stainless steel, mild steel, aluminium, etc. 
—erected a completely new Fabrication Shop. 
Newly-equipped with the most modern processes and @ Agents or representatives in all 
staffed with hand-picked, highly-experienced personnel, parts of the country 
Clarks’ Fabrication Shop is in a position to combine 
excellent deliveries with high standards of workmanship Plate preparation bay—new Fabrication Shop 
—probably giving you more for your money too! : . te ar... _ ew 
A skilled design service is available. & rt ee a 


@ Argonaut and Argon-Arc Welding 


@ Stress-relieving and testing facilities 








~ 


> 


= - a Tay . 
+ “SE mee tN ys . 
ee ‘Ars ee pe sO ee ‘a ewe F evide at eh ; : 
‘<a e * - Shy Bc a 


a, 4 
BS me LA FR GEORGE CLARK & SONS (HULL) LIMITED 
Ws HAWTHORN AVENUE - HULL 


Telephone: 37654 Telegrams:"“Clark, Hull” 
FOR EVERY bl OF WELDED FABRICATION 





BCA A MEMBER OF THE NEWMAN HENDER GROUP 
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Steel 


For many years the precise control associated with‘ VSG’ variable 


delivery hydraulic pumps and transmission gears has proved 
invaluable to the Steel Industry. 

Mill and drawbench drives, sawing and measuring tables, 
processing machines and manipulators are a few examples of the 
many applications of ‘VSG* equipment. 

The Steel Industry is but one of many industries which ‘VSG’ 


has now been serving for fifty years. 


SERVING MODERN INDUSTRY <1908~1958 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED + VICKERS HOUSE + BROADWAY + LONDON SWI 


29C 
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ALSTON FOUNDRY 
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SOT S 


Quality control 


for better protection is... 


a POTEET EN 


smoothing 
the way 

to higher 
production 


* 

ad 
Checking cylinder bore on 
@ special test engine for 
lubricants at the BP 
Research Station 


Distributors 


THE POWER PETROLEUM co. LTD. pleased to advise on your lubrication 


Head Office: 76/86 STRAND - LONDON W.C.2 (Branches and Depots throughout the country) requirements and problems 


Our Technical Department will be 
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there you will find 


uracy Is vital 
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EP RT POLAR FEN AE eR IN ct 





‘ Give me but one firm spot 
on which to stand, 


and I will move the earth’ 


ARCHIMEDES 287-2128.Cc. 


CRANES TO ANY SPECIFICATION 
Also makers of Pumps 


J. H. CARRUTHERS & CO LTD -: HAMILTON STREET - GLASGOW - $2 - SCOTLAND 


D 
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ae ee OR. ee INCREASES PRODUCTION IN THE ELECTRICAL INDUSTRY 
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Marconi’s Wireless 


= 


y gente Ha 


Telegraph Co. Ltd., 


. 
*\ 


a 
i 


oF 


use ‘Fluon’ washers 


“Hee 
. .% 


and insulators 


°F 


‘2 


. 
Fivow’, originally developed for its immu- 


eee’ | 


nity to chemical attack, is now finding its 


owt 


most important outlets in the electrical and 


electronics industries. It is the best of the 


. 


solid dielectrics and is an excellent electrical 


~— +h 


insulator. 

It is being used in a wide variety of ways 
ranging from cable and wire insulation to 
T.V. antennae insulators; from high tem- 
perature condensor dielectric to low friction 
bearings for variable resistors. It is in fact the 
insulating material to use wherever maximum 


efficiency and extreme reliability are required 





over an indefinite period. 


Marconi’s Wireless Telegraph Co. Ltd. use 
‘Fluon’ p.t.f.e. capacitor plates, washers, 
etc. made by ‘Dalau’ Specialised Plastics, 
Clacton-on-Sea, in their Wide-Band Multi- 
Channel Radio Link Equipment. Here a 
coaxial coupling is dismantled to show 
*Fluon’ p.t.f.e. spacers. 


ee oe Oe © ey ie 


*Fluon’ is the registered trade mark for the 


polytetrafluoroethylene made by I.C.1. 





ic!) IMPERIAL CHEMICAL INDUSTRIES LIMITED - LONDON <- S.W.1 





PF. 
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Standard designs 
200'0"' to 30'0'' spans 


Larger spans available if required 


STEEL ECONOMY - SPACE ECONOMY 





TROPICAL SHEDS & HOUSES 
GODOWNS - BARRACKS - OFFICES ETC, 











We supply and erect anywhere in the world 





GENERAL UTILITY STEEL BUILDINGS iano HANGARS 





FOR HIRE, Erection Masts 30 ft. to 180 ft. high. Cranes and Lifting Tackle. 


BELLMAN HANGARS 


LIMITED 





HOBART HOUSE, GROSVENOR PLACE, LONDON, S.W.1 Tel: SLOANE 5259 Cables: Unitstruct, London 












Steel 
Castings 


for Shipbuilding and 


General Engineering 








up to a finished weight 
of 40 tons. 







THE STEEL COMPANY OF SCOTLAND LIMITED 


HEAD OFFICE: 132 BLOCHAIRN ROAD, GLASGOW, N.1 
LONDON OFFICE : 17 GROSVENOR STREET, w.i 
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BRASS, T, Y, 
4-WAY, and 
ELBOW PIECES |— 














limited 











Small parts have a big purpose, 
particularly in the Engineering 
industry. Thus, it is right and pro- 
per that the demand should be 
for perfection in precision and 
quality. Equally fitting is it that 
Rotherham’s name, famous since , : 
1750, is everywhere accepted as = 4 

sufficient guarantee of these in- 

dispensable attributes. Remember ha ra la t | fe 

for BRASS T, Y, 4-WAY and f 

for, BRASS. Y, WAY | and arvey norizonta OoOrers 
all kinds, BRASS GREASE CUPS, 
WINKLEY OILERS, etc., we can 
supply standard parts or manu- 
facture to your specification. 


hams 
oF covEnTe 


ROTHERHAM & SONS LTD 
COVENTRY. = Tecle.: 64/54 
PRECISION MANUFACTURERS SINCE 1750 


McNEIL 





i 
corporation 


The saddle of a HARVEY 8’ spindle Horizontal Boring Machine at 
Messrs. Alexander Stephen & Sons, Ltd., by whose kind permission 
the photograph is shown. 

A 30 h.p. motor is used for the drive of the machine, with separate 
motors for quick traverses. The convenience of the controls will be 
noted. The full range includes machines with spindle diameters 
from 3’-10". 





Harvey Machine Tools include 

HEAVY ENGINE LATHES UP TO 60° CENTRES 

HORIZONTAL BORING MACHINES, COLUMN TYPE 
HORIZONTAL BORING AND FACING MACHINES, TABLE TYPE 














17, Lynedoch Crescent, Glasgow, C.3. vovezas 6586/9 


58, Victoria Street, London, S.W.1. vicTORIA 2106 


ISA machine tool 


2, Sir Harry’s Road, Edgbaston, Birmingham, 5. CALTHORPE 2541 





manlu le di O'S The Building Centre, Brunswick Terrace, Leeds, 2. LEEDS 25250 
ext Buy, 
for Q1V-FeECeE1VErs, 
ett 
Wx o 


boilers, etc. 

















HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 





FABRICATED STEELWORK 


FANS AND BLOWERS 


} 
WELDED CENTRAL Centrifugal and Axial type 
Rotary Positive Displacement 
HEATING BOILERS BLOWERS for pressure up 


to 114 Ibs./sq. in. 


For quotations, technical information 


CHARLES McNEIL LIMITED and literature please write to:— 
KINNING PARK HYDRAULIC FORGE | H. SPELLEKEN NACHF. KOM.-GES.., 


570 SCOTLAND STREET, GLASGOW, $.1 Abt. 8, Wuppertal-Barmen 7, 


Grams: “McNeil, Glasgow”. Phone: South 1131 | Post Box 1556 (West Germany) 
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The importance of the part 


aan played by David Brown in the record 

i Tf breaking rolling mill output is well 

ag illustrated by the fact that mills 

oe Wa equipped with screw-down nuts cast 

bil [Bilt da tie 2 in David Brown TAURUS BRONZE 

al ok tee oes have operated over considerably 
<= 










longer periods than is usual, before 
renewal. 


‘ 


12... Ae Sey eames, 












nhs PO; FA | fo! bye! 
BO of gos a amare reas Os 28 The outstanding wear resisting 
Ed SD a es aaa as qualities of these products provide 
1 ft Pateracecc\ proof of their supreme quality, 
Pe we backed by unique metallurgical 
a A aS eee ee > resources. 
GA BAS ern cnt ce 
‘ I ; nt \ All castings are rough machined 
a é, ito and attractive deliveries given. 
ke a 7 Maximum weight is 4} tons. 


G 
g 


o~ 
. e 
ate 
hich Aarutahich Ack oc ete 
» Vbatinw.d > 2 


SA ce vat 


Se ae 
co ee 








DAVID BROWN 


CORPORATION (SALES) LIMITED 
FOUNDRIES DIVISION 
PENISTONE NEAR SHEFFIELD 
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BOLTS, NUTS, SPECIAL FASTENINGS Ss . | | : . 























Cur] 


A FY 
Whatever your fastening problem, | Q ce | 
Wiley can make a bolt for it—and m3 / 9 
a nut too— Ps oJ 
= > INCLUDING STAINLESS STEEL ® 


UP TO 72" DIA-BLANK 











Spinning for 
General Engineering 
Electrical Products 
Electronics Etc., 

to precision limits 








JAMES WILEY & SONS LTD., DARLASTON | | SM PRECISION SPINNING CO. LTD. 


Telephone: James Bridge 2692 118-122 Leopold Street, Birmingham, 12 
Tel: VICTORIA 5638/9 























M.W.56 — 








‘S$ EF E- fi he it ee Fully Automatic—" oe | 
Be £ I, High Efficiency Boiler Flan | 
C GUARANTEED 82.5°|o EFFICIENCY | 


—— 


PACKAGED BOILER f : 














The Steambloc is designed in a range from 





1,500 to 18,000 lb. steam per hour (from and at 
212°F). Its special three-pass design enables very 
high efficiencies to be obtained under ordinary 
commercial operating conditions. On many installa- 


tions it exceeds 85°. 


Send for Publication No. 1628/3—The Steambloc Packaged Boiler. 





A PRODUCT OF THE 


BABCOCK 

Lower steam requirements are met by the AND 
CLARKSON Packaged Vertical Boiler of Thimble WwiLcox 
ORGANIZATION 


Tube Design. Range 250 Ib. up to 3000 Ib. steam 
per hr. Max. W.P. 120—Clarkson Thimble Tube 
Boilers. Send for Publication No. 702. 


SPENCER - BONECOURT-CLARKSON LTD. 


28 Easton Street, London, W.C.1. Telephone: Terminus 7466 
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Photograph by courtesy of IMPERIAL CHEMICAL 
INDUSTRIES LTD., showing a paint store in 
which Pyrotenax is installed. 











The “ REGENT HAWK.” Photo by courtesy 
of the shipbuilders: SWAN HUNTER & 
WIGHAM RICHARDSON LTD., who also 
carried out the electrical wiring. 


. . . Factories and Works. Laundries. Breweries. Hotels. Flats. 
Atomic Pile Installations and Research Establishments. Electric 
Power Stations. Oil Pumping and Storage Installations. 
Cathedrals, Schools, Churches. Galleries and Museums. 

Oil Tankers. Passenger and Cargo Ships. Warships, etc. 


Write for full details and Technical Data J104. 


The use of the trade name 
‘*Pyrotenax"’ is ex- Pp y | 2 y 
clusive to the products V TO ( n rs | >, 4 
of this Company and e 

its associates 


Non-fire causing—heat resisting—moisture 
proof—non-ageing—rustproof—safe against 
overload—resistant to mechanical mal- 
treatment—resistant to noise transmission. 


copper coverto MI cases 





PERFECTED BY EXPERIENCE 
ete 





PYROTENAX LIMITED, Hebburn-on-Tyne. - - : Phone: HEBBURN 83-2244/8 
BIRMINGHAM : Midland 1265 MANCHESTER : Blackfriars 6946 LEEDS : Leeds 27826 GLASGOW : City 3641/2, CARDIFF : Cordiff 23689 


OIL FIELD BLOCK STATION 


=—_—_ —— 
ee ey ee 
— —— ee — 
— =a — sw qnieteeneen 
re —— —. —— — 
— . 
, = —— —s= 


LINES 


LONDON : Abbey /654/5 








I 





Pressures up to 2,000 p.s.i. These 
pumps, available in a range of sizes, 
can operate in the open under all 
weather conditions. They are 
self-lubricating and sufficiently 
robust to withstand transporting 
over rough country. The liquid 
ends are designed so that different = 
sizes of pistons and liners can be 
used, depending upon output or 
pressure required. = 


TT 


1} 
1 


1 
i 


Hi} 


HH 
Wit 
Hi 

















Telephone: Clydebank  2271/2/3 


E L G / N Ww O R K S Cc L Y D E B A N K Telegrams : “PUMPS” CLYDEBANK 


[D)awson & 
D)ownie Ltd 
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Disc and 
Blade 

Drop Forgings 
for the 
Turbine 


Industry 





Reproduced by courtesy of 


The British Thomson-Houston Co. Ltd. 


High pressure turbine rotor for the 5,500 b.h.p. gas 
turbine for the Shell Tanker ‘“‘Auris”, the first ocean- 
going merchant vessel in the world to be fitted with a = 


gas turbine. All the stainless steel and ** Nimonic’ 


blades for this rotor were drop forged by Firth-Derihon. I} ) R | | () \ 


A 16mm Colour Film with sound com. 
mentary, entitled “Drop Forgings in Alloy 


Sema SHEFFIELD & DARLEY DALE 


THE FIRTH-DERIHON STAMPINGS LIMITED 























1Aels 


name 


lol=senmatel 


the 


driving 


power 


of 


industry 








Here is the Squirrel Cage Motor 

with staying power, built fora 
lifetime of service. It is immediately 
available from stock in outputs 

up to 25h.p. Standard dimensions to 
B.S.2083 (1956). Full details are given 


in Technical Description No. 4381. 


THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND 


HEAD OFFICE: MAGNET HOUSE KINGSWAY LONDON WC2 
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coup 


CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 








CROFTS NTS INTERNAL GEAR FLEXIBLE COUPLINGS 


fractional to 800 h.p. at 100 r.p.m. 


Publication 5736 


speeds up to 31,000 r.p.m. 
14 sizes up to 7sin. bore 


coupled or uncoupled in a few seconds 


@ horizontal or vertical single and dual types 


@ ideal for high speed machinery like alternators, pumps, blowers and light turbines 


@ Stocked ready to bore to size 









Crown Pin Flexible \ Disc Type Flexible \ Perfect-light Power 


Ds , ‘ ; 
*| Couplings Couplings 


Hi 


Publication 5748 


) Couplings 


Publication 5747 


Publication 5730 





CROFTS (ENGINEERS) LIMITED Branches at : 


Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, 


” T T T Leeds, = Liverpool, London, Manchester, Newcastle, 
POWER TRANSMISSION ENGINEERS Northampton. Nottingham, Sheffield, Stoke-on-Trent 
Head Office : Thornbury. Bradford 3; Yorkshire REPRESENTED THROUGHOUT THE WORLD. 


Telephone: 65251 (20 lines) Telegrams: “Crofters Bradford Telex” Telex 51186 
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lings | 


FINEST YOU CAN BUY 
POWER TRANSMISSION ENGINEERS 


CROFTS MULTIFLEX FLEXIBLE COUPLINGS 












powers up to 5,000 h.p. at 100 r.p.m. 
Publication 5732 


@ resilent chrome-vanadium flexible transmission members 


@ suitable for high or low speeds, self-lubricating and reversible at 
full power 





typical uses include rolling mills, pumps, haulage gear 
and turbines 


@ adjustable flexibility 


Hydraulic Couplings and MB Internal Gear Flexible 


Drives Couplings 


Publication 5814/A Publication 258 








Makers of: CROFTS (ENGINEERS) LIMITED 


Clutches, Conveyor drives, Couplings of all types, DoubJe helical 


gear units, Fabricated steelwork, Geared motors, Hydraulic POWER TRANSMISSION ENGINEERS 
couplings, Iron, steel and non-ferrous castings, yn a 

gears of all types, Motorised rollers, Patent Taper-flushbushes, : ’ js 
Plummer blocks, Shaft-mounted gear units, Special Machinery Head Office Thornbury, Bradford 3, Yorkshire 


drives, Spiral bevel gear units, Turbine gears, V-rope Drives 
Variable speed drives, Worm reduction gears 


Telephone : 65251 (20 lines) Telegrams : “Crofters Bradford Telex” Telex $1186 
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The market -plac ¢ of a Roman town A,D.350. 



































N the steps of the Roman legions that conquered 
Britain came the merchants and settlers. Secure 
under Roman law and administration, commerce and agriculture 
flourished, and Ancient Britain experienced a period of peace and 
prosperity it was not to know again until long after the Dark Ages. 
In government, as in many other helds, the Romans set a standard 
which few have equalled since. 
In cable making too, standards are of vital importance. For over 
100 vears members of the Cable Makers Association have been 
concerned in all major advances in cable making 
Together they spend over one million pounds a vear on research 
and development. The knowledge gained is available to all 
members. 
[his co-operation has contributed largely to the world-wide 
prestige that C.M.A. cables enjoy, and it has put Britain at the 
head of the world cable exporters. Technical information and 


advice is freelv available from any C.M.A. member. 





MEMBERS ©} Ht C.M.A 


British Insulated ( allender " s Lt Conn vs (Blackley) Ltd 


Insist on a 
fell Robber Co. Ltd. ~The Hackbwiige ‘Cable ‘Co. Ld. cable with the 


W. T. Henlev’s Telegraph Works Co. Ltd Johnson & Phillips Ltd 


The Liverpool Electric Cable Co. Ltd Metropolitan Electric Cable ~ 
& Construction Co. Ltd. + Pirelli-General Cable Works Ltd ‘§ a WA J label 





(The General Electric Co. Ltd.) « St. Helens Cable & Rubber Co. Ltd 
mens Edison Swan Ltd Standard Telephones & Cables Ltd 
The Telegraph Construction & Maintenance Co. Ltd 
°C.M.A r Vork 


The Roman Warrior and the letters ‘C.M.A. are British Registered Certification Trade Marks. 


CABLE MAKERS ASSOCIATION 


CABLE MAKERS ASSOCIATION, 62-54 HIGH HOLBORN, LONDON, WCrt TELEPHONE HOLBORN 7633 
CMA 21 
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CONTINUOUS 
PROCESS CRANES FOR 


STEELWORKS ETC. 
yo 



















(ABOVE) Clyde-Booth four point SUS- giadin, 


With the introduction of higher rates 


pension electric overhead travelling magnet of acceleraton and braking on traver 


crane at Messrs. Colvilles Ltd., Ravenscraig Works. sing and long travel motions, in order 


(RIGHT) The hook with slip-ring gear for the magnet, to get the maximum output from 
. rhe avelling cranes, magnet 
showing attachment of the four ropes. overhead travelling crates, mage 
. cranes with multiple splayed ropes are 
(BELOW) The special four barrel crab. 







finding favour. 


This type of suspension effectively 
damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro 


duced to meet these requirements. 


Our publication ‘‘The Booth Handbook on 
Overhead Cranes”’ is available on request. 








MANUFACTURERS OF 
OVERHEAD TRAVELLING CRANES 
TRANSPORTER CRANES DOCKSIDE CRANES 
DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 





Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire 
Telephone : Pudsey 3168 (6 lines). Telegrams : ‘“‘Cranes,”’ Rodley. Telephone : Holytown 412 (6 lines). Telegrams: “Clyde,” Motherwell. 





s F 
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Precision - 
made engineering 
Hand Tools 





Precision Hand Tools are of paramount importance to the Engineering Industry. King Dick hand tools 
are precision made under carefully controlled conditions, and set a superlative standard in quality and 
design. 


From the largest Constructional Engineering Tools to the smallest B.A. Socket Set, King Dick inspection 
routines ensure the correct combination of selected steels, perfect balance and precision. 


Send for illustrated catalogue giving complete range of King Dick Hand Tools. BUY Gra) BRI Tl SH 
as Ae 
ay 





ee 2") fn 


a KANG DIC KK ) PRECISION HAND TOOLS 


ABINGDON KING DICK LIMITED, ABINGDON WORKS, TYSELEY, BIRMINGHAM, I1, ENGLAND 























“This PARKER 
‘MINI-GIANT’ is just the 


job for factory maintenance 


it’s light and handy, and easy to use, and turns out any 

















amount of concrete, mortar or plaster—properly mixed material, too! 
You'd be surprised what a difference that makes to the finished jobs. 
There’s nothing we can’t tackle round the works, now— 


machine beds and machine shop floors, car parks 





and paths, plastering walls—it’s as easy as pie with 
the ‘ Mini-Giant’, and the time and labour it’s saved— 
i reckon we'll save its cost in months.”’ 


Real value for money at £86, the Parker * Mini-Giant’ has balanced steel 
drum, is of all-steei construction with roller bearings throughout; easy 
tilting control, fully protected drive and engine. Side discharge model 
will pass through a 2’ 6” doorway. Standard side or end discharge 
model with cushioned rubber tyres and / h.p. petrol engine or 
electric motor. Full after-sales service from depots over the country. 
Why not write for details NOW. Advantageous H.P. Terms if desired 
—£18 down and 2 monthly payments of £6 Is. 8d. 


‘MINI-GIANT 





4 3 CU FT CAPACITY MIXER 








FREDERICK PARKER LIMITED: VIADUCT WORKS: LEICESTER 


Phones: Leicester 62531 (7 lines) London: Stafford House, Norfolk Street, W.C.2. 
Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. 
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MILD STEEL 

FREE CUTTING 
Refractory service conditions are generally 
most severe in the “‘clinkering zone”’, CASE HARDENING 


where the final clinkering or incipient 
fusion of the charge takes place, it is in 
this zone that refractory replacements are 


most extensive. Generally, the satisfactory specifications 

performance of any refractory used in this 

zone is dependent upon the formation and 

retention of a clinker coating, which mini- 

mises chemical attack and thermal shock. a 

When conditions of chemical corrosion are 
articularl Spinella “A/C”, a basi voli = sae | 

particularly severe, Spinella , a basic Ministry of Supply 

brick, is necessary. Rly. Executive, A./.D, Etc. Lists 

GOVAN SHAFTING 


Send for Technical Brochure 
“GR REFRACTORIES 
for Portland Cement Rotary Kilns’ 


EFRACTORIES LTD 


GENEFAX HOUSE - SHEFFIELD 10 - SHEFFIELD 31113 


375 
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eee 
BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 12° DIAMETER) 


BLANKS 


ee 


HIGH TENSILE— 
to all carbon steel 


& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 
(Prep.: The Steel Compeny of Scotland) 


STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations, 
‘ower Stations. 


















Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 


















LOVERIDGE LID 


[51-153 BUTE STREET, DOCKS, CARDIFF 


ead 


Manufacturers of Patent 


SNATCH BLOCKS 


also PULLEY BLOCKS and 


CRANE BLOCKS 
for Wire Rope 


wT -sale Me el am ol aelasltl as; 
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THE 
PROVED 


€ 
CONCRETE 
HARDENER 


ESTABLISHED 1912 









y Electrification 











General Engineering Shop, Messrs. Vickers-Armstrongs Ltd. ; Borrow-in-Furness 


RECENT CONTRACTS INCLU DE:—Vickers-Armstrongs, Ltd., Barrow 
Island, 95,000 sq. yds. English Steel Corporation, Appleby-Frodingham 
Steel Co. Sheffield Twist Drill & Steel Co., 1,000 sq. yds. The Austin 
Motor Co., Standard Motor Co., Coventry. Convoys: Deptford, 8,400 
sq. yds. Fulham, 4,000 sq. yds. Ferranti Ltd., Manchester. United 
Canners, Boston. Tank Hangers: Warminster, L.C.1., Grangemouth. 
British Oxygen Company. R.E.M.E. Workshops for Tanks, Stirling. 
S.P.D. Depot, Aylesford. Chivers Ltd., Histon. Colleges of Further 
Education: Accrington, Morecambe, Leigh. B.E.A. Gen. Stations : 
Southwark, Poole, Dartford, Llynfi, Deptford, Blackpool, East Yelland, 
Wandsworth. Docks: 21 Shed, Royal Albert Dock, No. 3 Shed, King 
George V Dock. Bus Depots : Portsmouth, Liverpool, Derby. 


Write for Brochure to :— 


THE IRONITE CO. LTD. 


4 HOLBEIN PLACE, SLOANE SQUARE, LONDON, S.W.1 
Tel: SLOane 4777 














One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
. Uy « CT G for which Bullers have supplied insulators and fittings z 


during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


PLATES 












SCHEMES SUPPLIED 


SHEARED-COLD SAWN 
& PROFILE CUT TO ALL SECTIONS 
THICKNESSES & SHAPES 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 


e 
B - | D G - Brazilian Railways (overhead) 


R fy | [ 5 Bolivian & Chilean Railways (conductor rail) 
* 





Indian Railways (overhead) 
New South Wales Railways (overhead) 
Q 0 N Fe Polish State Railways (overhead) 
South African Railways (overhead) 
5 T c c [ Victorian State Railways (overhead) 


MERCHANT 
BARS 


SHOOP 
STRIP BULLERS LIMITED 
[WEST BROMWICH! (Lirle} : MILTON «+ STOKE-ON-TRENT - STAFFS 


EAGLE WORKS-GREETS GREEN MRSNNS aI 


WEST BROMWICH Maphee: 


Telephone: Tip TON 1611 (10 /ines) 
















Phone : Stoke-on-Trent $4321 (5 lines) 
Grams and Cables : Bullers, Stoke-on-Trent 
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8 years good conduct with Metropoiitan Police 


Since September 1950, Tufnol wheels have been fitted to four x 2 ft. high. It is constructed of channel and angle iron sup- 


workshop bogeys for Thames River Police launches and they ported by four castors, each castor having two Tufnol wheels. 


are still giving satisfactory service. Conditions are very arduous The floor is cement tiled and has suffered no damage from the 


as the Tufnol wheels are subjected to oil, water, detergents and 
steam. The total weight of the launch and bogey is four tons. 


Each bogey weighs half a ton and is approximately 12 ft. x 8ft. 


heavily laden wheels. This is but one of the many ways in which 
Tufnol is assisting engineers. If you have a problem in de- 


sign, maintenance or production why not see if Tufnol can help? 


VERSATILE T UJ - N O L THE ENGINEERS’ MATERIAL 


(REGISTERED TRADE MARK) 


345 
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Pe by INTRODUCE 
| THIS SYMBOL 


CONVEYOR AND 
POWER BELTING 














GRANT & LIVINGSTON LTD. 
WLFORD HILL WORKS ~- ILFORD ~ ESSEX 








Railway Switches 
and Crossings 
Turntables: Water 
Cranes * Tanks 
Pipes ~ Bridges 
and Roofs 


* 


ISCA FOUNDRY 
COMPANY - LIMITED 


Prone — NEWPORT - Mon. 


Newpor:. 

Men. 5224/5 

Lendon, 

Abbey 6407/8 London Offices: 


38 Victoria Street, S.W.1 

















“TRUSLOVE” 
PUMPS 


SOLE MANUFACTURERS 

* “WONDER” Rotary 
% “MATCHLESS” Duplex 
x “VICTORY” Simplex 
fe “TRUSTY” — Donkey 
+ “BULLDOG” Deable 
acting 

Overhesi end repaire of 
MUMFORD Pamps carried eat 


ST. BOTOLPH’S | E- : GRIFFIN FOUNDRY, OLDBURY 

ENGINEERING WORKS oa Ner BIRMINGHAM 
LIMITED Telephone - Telegrams : 

Magdalen Street, Colchester, England BROADWELL 1181 & 1187 GRIFFIN. OLDBURY 


Telephone : COLCHESTER 2620 
. —Felegrephic Address: “PUMP, COLCHESTER” __' 
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from the world’s widest range 






BY MANUFACTURERS OF FANS FOR INDUSTRY SINCE 1883 


Ask for fully illustrated Publication 25/1 
‘*Heavy Fan Engineering ’’. It covers the large and 
heavier classes of equipment in the ‘ Tornado’ range including 
CENTRIFUGAL FANS - MILL EXHAUSTERS 
INDUCED DRAUGHT FANS - ALTERNATOR COOLERS 
PRIMARY AIR FANS - GAS BOOSTERS - TURBO BLOWERS 
AXIAL FANS - MINE VENTILATING FANS 


Keith Blackman Ltd. MILL MEAD ROAD, LONDON N.17 Tel: TOTtenham 4522 


(incorporating Blackman Export Co. Ltd.) 
and at BIRMINGHAM - BRISTOL - GLASGOW - LEEDS «- LEICESTER - MANCHESTER - NEWCASTLE-ON-TYNE 








THE ENGINEER Oct. 31, 1958 





for high temperatures 


(UP TO 1000° F) 


Vokes high temperature 


‘Absolute’ Filters 
The complete safeguard 








OR APPLICATIONS where fireproof construction is required 
or where operating temperatures as high as 1000°C are prevalent, 


the high temperature ‘Absolute’ filter is the answer. Available in 





standard stock sizes as manufactured for the Atomic Energy Authorities 

















and other users, this filter is also available with an all-glass paper filter 











medium with aluminium separators, but refractory sealers and metal 








frames are used in this case. The efficiency of this high temperature filter 
Vokes high temperature 


is exactly the same as that of the well-known standard ‘Absolute’ filter. ‘Absolute’ filter. 


The initial efficiency of 99.95°% against a 

standard test cloud in the 0.1 to 0.5 micron range is 
guaranteed. Efficiency rises with use. Every Vokes ‘Absolute’ 
filter is fully and individually tested before despatch and is 
unreservedly guaranteed. Our engineers will be glad to give 
you full details of the Vokes high temperature ‘Absolute’ filter 
and to discuss your particular problem with you, in order 


to ensure maximum safety in operation. 





Special test rig used for testing every ‘Absolute’ filter before despatch. 


VOKES LIMITED - GUILDFORD - SURREY 





Tel: Guildford 6286: (6 lines). Grams & Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess, Gfd. 

Vokes Australia Pty. Ltd., Sydney. Represented throughout the World. 
VORKES dir and Gas Filters for Che al, Nuclear Energy, Oil Refinery, and Pharmaceutical applications etc ; Air conditioning filters ; Compressed air pipe line filters ; Air, Oil and Fuel filters for Divsel, 
Gas Turtine, and other ngines ; Hydraulic filters ; Silencers for Engines, Fans and Blowers ; High efficiency Multi Cyclones 
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Oct. 31, 1958 





SC BRITISH ROLLING MILLS LTD : 


THE ENGINEER 


GRAIN CONTROL 









SO 
SOK 


53 


Seen under a microscope, BRYMILL tested 
steel (A) shows a greater afea of Atomic 


Disactay than do many of the coarser grades (f). 


This difference is due to the technique of 
‘Grain Control ' which ensures a tougher 
product, possessing lower internal stress 
and capable of withstanding rigorous uses in 


all conditions. 


BRYMILL Laboratories will be happy to 
advise on the grades of steel most 


suited to your particular need. 


“h 
~ & BRYMILL 
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sl 
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BRYMILL STEEL WORKS ~- TIPTON STAFFS 
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WPrTrEeREEY IRON CASTINGS 





Below: Castings for motor and allied industrizs. Brake drums 


in materials giving tensile up to 1§/17 tons per square inch. 
Pressure ona torque plates in materials of tensiles up to 22 tons 








High grade ——- 
iron castings 
in MEEHANI TE 
and special 
quality irons 
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Above: Housings for small diesel engines. Castings with tensile 
strength of 15/17 tons per square inch with good machining 


properties. 


We have a wide experience in the manufacture of 
all types of castings for the engineering industry and 
are able to undertake work to either the customer’s 
Or Our own recommended specifications. Facilities 
are available for machining such castings. 


The word MEEHANITE is a registered trade mark. 


ve 
a 6 
Above: Shows a variety of castings made in grades of material 

5 tons tons per 


with tensile strengths ranging from 1§ tons to 20 
square inch. 


f 9 UPPER BELGRAVE STREET. S.W.1 Tel: SLOANE 8172/3 


THE BUTTERLEY COMPANY LTD: RIPLEY - DERBY - ENGLAND Tel: RIPLEY 411 (9 lines) 
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BELMOS 
serves the iia 


chemical | 
industry 





Type GBM Flameproof 






The Belmos company has played a major part in the 
replacement of batch processing with the newer method of 
continuous process production by placing at the disposal 
of the chemical engineer motor control gear 

designed to meet the most exacting conditions 

of control in chemical manufacture. 






remote push button station 






for use in areas where an 


explosion hazard exists. 






Buxton Certified flameproof 






Sound design, good appearance, ease of installation, 

ability to extend and modify as required—those features and 
comprehensive test facilities ensure a range of control 

gear in complete harmony with the best modern 

industrial practice. 





for groups I, Il and II] gases. 


the bY nikeys company limited 


SELES WeH EL &t . ee ee ee ee 


LONDON +: GLASGOW - BIRMINGHAM +» NEWCASTLE - MANCHESTER : SHEFFIELD + CARDIFF 
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MCN 3882 





Blueprints come to life 


/ and quickly when Banister, Walton are 
entrusted with the steelwork. The know-how 
that comes from a long experience in the 
fabrication and the erection of steel frames 
means economy in time and money. 


* The immediate availability of ample 
steel stocks ensures speedy completion. 





Banister, Walton 


build in steel 





BANISTER, WALTON & CO LTD . Structural Steel Engineers & Stockholders - MANCHESTER + LONDON ~- BIRMINGHAM 
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“Steels’ 
Fabricated 
Pipework 








. $ ,= § 





Steam-jacketed 


p UOC noobie LOL 


nN 







Fully-fabricated and painted tundish and manifold with 35-14" 


/ , ‘ 
a eee and 21-1" flanged branches 








‘*Steels’’ have an extensive specialised knowledge 

and experience of all tube fabrication methods. Quality, 
design and rapid execution of orders, backed by first 

class metallurgical and testing laboratory facilities, have 
placed ‘‘Steels’’ fabrication in industry throughout the world. 


Fabricated to British and American standards. 





* Mild Steels, Carbon Molybdenum and Chromium Molybdenum Steels. 
* Stainless Steels (austenitic and heat resisting). 

Cast Iron. 3 Copper and Copper Alloys. 

3 Aluminium and Aluminium Alloys. 4 Plastics. 


7 ft. diameter coil of stainless 
steel tubing with stainless 
steel brackets and clips. 





STEELS ENGINEERING INSTALLATIONS LTD. {T EL 
of Sunderland and their Associates poem 


ARCHIBALD LOW & SONS LTD., of Glasgow 
HOME & OVERSEAS SALES OFFICE: 143 Sloane St., London $.W.1. Tel: Sloane 6178 
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— WATER THERMOSTAT | THERMOMETER OCVWILE, 
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INLET CHAMBER 





The illustration shows an Oil Heater heated by high pressure hot water. 
This is made in a variety of sizes to perform the required duty. 


Heatrae Ltd., have, for many years, specialised in the design and 






“— Olt OUTLET manufacture of apparatus for heating oil. 


A wide range of types is available, utilising electricity, steam 


and high pressure hot water as the heating media. 


Please send us your enquiries — we can usually make a helpful offer. 


Heatrae) 
Established in 1920 
HEATRAE LIMITED - NORWICH «- ENGLAND 


Telephone: NORWICH 25131 (Private Exchange) Telegrams: HEATRAE - NORWICH 


Manufacturers of Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails, Airing Cupboard Heaters, Electric Fires, Flameproof Heating Apparatus, Food Trolleys, 


Warming Plates, Air Heaters and Steam Heated Oil Heaters. 


Its New! HYDRAULIC POWER 


Models Give 
© Pressure 62-22,500 p-S.i. 


Range from 
Operated by 
Compressed Air from 5. i 00 p.s.i. 


Weights from 50-81 Ibs. 











@ Reliable © Negligible Maintenance 









@ Compact @ Non-Corrosive 


@ Designed for High Output @ No Consumption of Air 
when maintaining Static 


@ Low Initial Cost Pressure 


alREYDRO POWER UNIT 


for PRESSES, HYDRAULIC JACKS, 
HYDRAULICALLY LOADED ROLLS, etc. 


Manufactured by the Makers of the World Famous ‘ AIRHYDROPUMP’ 
Send for Leaflet A.P.U. 1 complete with Output Graphs 


CHARLES 3. MADAM & GO. LTD. 


Vortex” Works Atlantic Street Altrincham Cheshire 
Telephone Altrincham 2702 (3 lines) 206 
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Pegiers | 
CHECK VALVES 


HIGH QUALITY / LOW PRICE 
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Upon my Flux - 
thats good soldering! 










See a good solder- 
ing job and ten to 
one you'll see a tin 
of Fluxite right 
handy. 

It’s a golden rule— 
use the right flux 
and you'll get the 
right results. 


Designed for working pressures up to 150 lb. p.s.i., Peglers 
gunmetal check valves are available in a wide range of 
types and sizes. All are fully tested hydraulically. 

Such outstanding quality at a low price is the result of a 
long tradition of careful craftsmanship allied to modern 
production techniques. 






The daily users of Fluxite are 
numbered in scores of thousands 
—proof of its superiority ! 












Have you tried 


FLUXITE SOLDERING FLUID? 


If you have you'll know without telling it’s the finest 
you’ve tried. 
If you haven’t—then it’s time you discovered the 


advantages of this new formula fluid flux ! 1043 FLANGED HORIZONTAL CHECK VALVE 


1060A HORIZONTAL or VERTICAL CHECK VALVE 


GM 50 


Lifting type. Prong-type metal 

valves. Sizes 4-2”. Flanged to a 
BST ‘E’ as standard or BST 

‘F’ on request. 


Swinging type. Sizes j”-2” — 
Female ends tapped BSPT 
(taper) BS21 24”-3”— Female 
ends tapped BSPT (par) BS&#4. 
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PALLETS EIGHT 


OR EIGHTEEN - OR EIGHTY 


We are producing new designs nearly every day—many of them 
é designed to meet customers’ special needs. Here are eight of the 
4021 latest, one of which may be just what you are looking for. 
Drop-bottom swarf bin Companies representing nearly seventy different industries have 
capacity 5 cwr.— 40 cwt found the answer to their mechanical handling or storage 
problems in M.G.K. Pallets. The same service is available to 
you—-M.G.K. have the answer to YOUR Palletisation problems. 
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COMPANY LTD. 
1039 HORIZONTAL CHECK VALVE 








827 
Heavy duty timber/steel two-way 
entry pallet 











920 


Post-type pallet with removabie 








slatced sides 





Regd. Offices : 
GAZETTE BUILDINGS, 
CORPORATION STREET, 
BIRMINGHAM, 4. 


Telephone: CENtral 2517 
Telegrams: KATELBEE, 
BIRMINGHAM. 


New Works : 
KINGSBURY ROAD, 
CURDWORTH, 
SUTTON COLDFIELD. 
WARWICKSHIRE. 
Telephone: CURdworth 60/61 








1800 
{2ft long 4—5 ton Bar Handling 
Paliet 

















Bin type pallet with half hinged 
front capacity 5—40 cwt 











5026 
4 ton flat top trailer with 
pneumatic tyres and compen- 
sated front axle for rougt 
roads. 














Stackable box«-type Pallet witt 


wheels and towing attachm 








Lifting type. Prong-type 
metal valve. Sizes }”- 2” 
—Female ends tapped 
BSPT (taper) BS21. 
24”"-4"— Female ends 
tapped BSPT (par) 

BS84. 


Sizes }"-2”— Female ends 
tapped BSPT (taper) 
BS21. 24” and 3” Female 
ends tapped BSPT 
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Worth Noting 

Peglers for all gunmetal 
valves and cocks on air, 
water, oil and steam ser- 
vices. Write for catalogue. 


g! mited 
Lhe Hamme 18 (he 


Puarantlee 





BELMONT WORKS + DONCASTER 
BIRMINGHAM OFFICE: 
28/32 THORP STREET - BIRMINGHAM 3 
LONDON OFFICE AND WAREHOUSE: 
PRESTEX HOUSE - MARSHALSEA ROAD .- S.E.1 


PEGLERS LIMITED 


TGA SF42 
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FIELDING Hydraulic Extrusion Presses, both horizontal and vertical, are designed to extrude a wide 
range of metals by the direct or inverted method. Presses combining both methods are also available. 


Our wide experience in this field enables us to offer equipment of the most modern design, featuring 
simplicity of design, high productivity, low operating and labour costs, and built to the highest engineering 
standards. 


We also manufacture air hydraulic accumulators, pumps and a wide range of extrusion press ancillary 


equipment for both new and existing installations. 


For full information of these and other FIELDING products 
please contact our Technical Sales Department 
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AIRLESS-WHEELBLAST 


CONVEYOR TYPE 
SHOT BLAST PLANTS 


Grouped Push Button Controls 
for Automatic Operation 





BUY BRITISH 


Over 50 years experience 
embodied in our plants 


ST. GEORGES ENGINEERS LTD 


ORDSALL LANE, MANCHESTER 5 






\ 







Telephone : TRAfford Park 1207 (4 lines) Telegrams: ‘GEORGIC’ Manchester 5 


. _™M T 4P 
ae ee a ee as supplied to Messrs. Vauxhall Motors Ltd. 





| together With ., 














Teddington 
Bellows 
EXPANSION 


MOVEMENT of pipe work under modern 
high-pressure and high-temperature conditions is absorbed 
efficiently by Teddington Bellows Expansion Joints. JOINTS 
Teddington Bellows are of highest quality 
stainless steel, flawlessly butt-welded to ensure 
perfect uniformity of wall for maximum durability. 
Normal production ranges from 1 inch to 7 feet 
diameters and larger sizes can be made. Let’s get together 


and solve your own particular expansion problems. 


v Sy 


Po 
{ ( 


i Teddington Bellows are produced in 
technical collaboration with the Solur 
Aircraft Co. U.S.A. 






¢ 





Send for our descriptive brochure A.105 


ad A Pal 
TEDDINGTON BELLOWS 


TEDDINGTON AIRCRAFT CONTROLS LTD, INDUSTRIAL BELLOWS DIVISION, AMMANFORD, CARMARTHENSHIRE. TEL: AMMANFORD 455 


tend 
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BRITISH ERMETO CORPORATION LTD, Beacon Works, Hargrave Road, Maidenhead, Berks. 
Telephone: Maidenhead 5100 (10 lines) 









ensures rapid and accurate 
preparation of plate edges 


designed by 


HUGH SMITH 


This machine incorporates these important features 


Planes plates or bundles of plates Wide main slide with close grained 
up to 2” thick. cast iron insets. Slide protected from 
dirt and cuttings by steel cover, which 
also retains oil film. 


High efficiency worm gearing with 
single spiral rack pinion drive. 


3" capacity Rotary Shearing head can 
be supplied. 


Hydraulic Jack Clamping or Beam 


For the preparation and manipulation of 
Type Clamping. 


plates and sections the Hugh Smith range Plate edges can be more accurately 
of machine tools includes : Unit Construction Tool Standard. and economically prepared than is 


Motorised bevelling adjustment. possible by flame planing. 
PLANO-SHEARS, PLATE SHEARING MACHINES, 
FLANGING PRESSES, GAP PRESSES of many types, HUGH SMITH & co (POSSIL) LTD 


PLATE BENDING ROLLS, STRAIGHTENING ROLLS, 
SHIPYARD BENDING ROLLS, ETC. HAMILTONHILL ROAD - GLASGOW, N.2 
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5 Fabricated 


x Platework 





VESSELS 
| to 


We manufacture a large variety 
of Vessels in Mild Steel or Alu- 
minium Alloys, for all purposes. 
Vessels with special linings can 
also be supplied either homo- 
geneous lead or rubber-lined. 
Mechanical stirrers or paddles 
can be incorporated to customers’ 
requirements. 





specitication 


SPECIAL FABRICATIONS 


Intricate shapes such as Condenser Cases are the 
outcome of our many years’ fabrication experience 
and by. producing clean finished parts requiring no 
machining, we can supply a structure with clean 
lines and minimum distortion. 








BEDPLATES 


We can supply Bedplates for machinery, fabricated to all 
types of designs. Such structures are free from distortion, 
rigid and indestructible, and shows a great saving in weight 
over other types. All necessary machining can also be 
carried out. 


Our’ atest Brochure “‘ FABRICATED PLATEWORK "’ fully describes our activities in this field. A copy 
is yours on request. 


ALLENS ron 
a 


W. G. ALLEN & SONS (TIPTON) LTD + P.O.BOX4 + TIPTON + STAFFORDSHIRE. 
TEL: TIPTON 1266 
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For morc than fifty years Paterson have been solving a 
multitude of water treatment problems, some for municipal 
undertakings, others for industry, many for organizations 
abroad. Not all these have been straightforward, and only a 
few have resembled others. But they all had in common a 
demand for a solution that combined absolute efficiency with 


Water treatment problems come in all shapes « sizes 


! 
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utmost economy. With these ends never out of sight, Paterson 
have produced plant to treat water for use in as many ways as 
could conceivably be needed. Softening, filtering, clarifying, 
purifying — Paterson plant joes all this, and much more. 
That’s why, whatever the shape or size of your water treatment 
problem, it’s certain... 





AMEE OE LENO» 


kD, 





Pte 





The Paterson Engineering Co. Ltd., 129 Kingsway, W.C.2. Tel. HOLborn 8787 
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CAPACITY 


l , 
A “GAIA / y 
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The latest addition to this standard range of light-weight Hydraulic Jacks 
incorporates a new Tangye two-speed hand pump (A); the two specds giving 
high or low pressure are selected by a push button (F). When the button is 
in an ‘OUT’ position, the ram can be pumped out rapidly and raise a load 
up to 10 tons. The button is then pushed to ‘IN’ position, when the pump 
operates on high pressure to enable the raising of up to 100 tons on the ram. 
Pressure release to lower the ram is by hand wheel (B) which operates a sen- 
sitive needle release valve and allows a controlled descent of the ram under 
load. The power lift is 6 in. 





Other items: (C) provision for pressure gauge or pressure supply connection; 
(D) oil filter; (E) cistern vent; and (G) operating shaft. 


TANGYEs LIMITED 


SMETHWICK - BIRMINGHAM 


No. Ad. 5! 
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MR. WATKINSON’S MISSING LINKS 


The Government’s road programme is proceeding 
apace. Generally, road works seem to be ahead of 
schedule, in spite of the wettest summer for many years 
and the fast schedule demanded for some of the major 
contracts. One aspect of the efficiency behind the organ- 
isation of this programme is the public relations drive 
which has accompanied it. The Minister’s statement at 
a Press conference was published on page 652 of our 
last issue, and gives a good idea of progress up to now. 
All of this progress cannot be too highly commended, and 
it is clear that the Government’s programme will be mak- 
ing itself felt in improved road transport at any rate in 
about twelve months’ time, when the Birmingham motor- 
way and its associated schemes will come into use. Dual 
carriageways from Finchley to North Lancashire are a 
principal ambition in the Minister’s plans. The scale of 
the programme can be judged from figures of expenditure 
“authorised” by the Ministry. It is planned to 
‘* authorise” expenditure of £240 million for the four 
years 1958/59-61/62, of which £68,000,000 is due to be 
** authorised ” in this financial year ; actual year-to-year 
expenditure has not been given. 

But it is equally clear that the present programme, 
welcome though it is, is still far too small. It does not 
measure up to the needs, as formulated at the Institution 
of Civil Engineers’ highway conference last year. A much 
greater scale of expenditure will be needed if a reasonably 
adequate network of roads is to be created within even 
fifteen or twenty years’ time. The weakness and inade- 
quacy of the present programme shows itself most clearly 
within the great centres of population. Progress in this 
sphere is far too slow, though the Ministry of Transport 
is not entirely neglecting this problem, as is clear from 
the scheme just announced (the second proposal of this 
nature) for the “ star’ connection of three motor roads 
in the Birmingham agglomeration, which Mr. Watkinson 
referred to as the “ missing link” in his north-western 
route. This proposal postulates a motor road built as a 
viaduct over a railway for 3 or 4 miles of its route. This 
project, and the elevated roadway proposal for the 
Great West Road, might well be prototypes for urban 
motor road networks. The “ road-over-rail’’ scheme 
will probably cost around £1,000,000 per mile (this, also, 
is the approximate cost of the proposed Staines by-pass), 
and so its application will be limited, though it may well 
prove a useful solution in some parts of London. The 
idea of putting a road over a railway was first put forward 
by Mr. S. M. Lovell, the county surveyor of the West 
Riding of Yorkshire. It is, of course, quite separate and 
distinct from the school of thought associated with 
Brigadier Lloyd, which has been discussed so fully in our 
correspondence columns. There is, however, one example 
of railway conversion in the Minister’s plans—a short 
length between Merthyr and Abergavenny. One of our 
correspondents has been especially critical of this proposal 
(see THE ENGINEER, June 13 last, page 892), holding that a 


substantially longer length of line could advantageously 
have been converted. 

In London the urban road problem is at its worst. 
The Minister cites four schemes (on page 653) as examples 
of what is being done, but it seems to us decidedly 
optimistic to say “ wherever you go in London, you will 
find work in hand or in preparation.” The Minister also 
puts great faith in his special committee on London's 
roads, which, so far, in the ten or eleven months of its 
life, has given no public evidence of having made any 
positive contributions to the problem it has been set. 
What the immediate duties of this committee are is not 
very clear, for at the “ Civils’”’ highway conference at 
about the time he formed this committee, Mr. Watkinson 
said “ I have little sympathy for those who still say about 
roads, ‘ Would it not be better if,’ whether the ‘ if’ is a 
committee or a study group or a change of plan or priority 
or anything else that will stop me and my department 
from getting on with the job. After all, we have lost 
fifteen years.” Now, perhaps we have lost another year 
in London. What are the cardinal facts in London’s 
road problem ? They are, that a network of urban motor 
roads is essential ; that such roads will be very expensive, 
but not as expensive and far more effective than any 
alternative solutions ; that rational design needs to be 
based on traffic studies, which, as far as we know, nobody 
contemplates undertaking at the moment; and that for 
greatest success these urban motor roads need to be 
integrated into the existing character of the areas they 
serve, by imaginative town planning. For this last aim, 
architects and town planners need to be educated to the 
possibilities of creating new relationships between the 
motor road and its surroundings—the traffic-free enclave, 
the areas served by the main roads carrying mixed traffic 
as we now know them, and the strategic siting of car 
parks, all have their proper place and opportunity, in 
readjusting and replanning to give efficient road transport 
without undue mutilation of other amenities. All of these 
problems entail a new attitude to town planning which 
needs to be fostered outside engineering circles. There is 
little evidence now that planning is proceeding along 
these lines, or that any immediate major increase in road 
building within the London area is contemplated. 


PARADOX OF RUSSIAN WATER POWER 


Although the Soviet Union relies principally upon 
coal-burning power stations for its electricity generation, 
its achievements in hydro-electric construction have been 
widely publicised, and the gigantic schemes built on the 
Volga, and planned for Siberian rivers, are well known. 
Until recently the general trend of Soviet power 
development seemed fairly clearly established. Thermal 
generation was by no means neglected, but increasing 
emphasis was laid on developing these vast sources of 
water power, hitherto neglected, and on the comple- 
mentary development of intercontinental transmission 
lines at very high voltages. The opening in August of 
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the Kuibyshev power station (see THE ENGINEER, March 
15 and 22, 1957 for a description of this scheme) now the 
largest hydro-electric power station in the world, was 
therefore, quite a momentous occasion for the Russians ; 
however, not only was it a milestone in Russian hydro- 
electric achievement, but, paradoxically, a severe setback 
as well. In his speech at the opening ceremony, Mr. 
Krushchev, after praising the designers and builders (and 
incidentally drawing a somewhat inaccurate comparison 
between its construction and that of the Grand Coulee 
dam in the United States) then questioned whether it 
represented the best way to generate electrical power. 
The critical point, he asserted, was to win time in the 
competition with capitalism, and to catch up and outstrip 
the United States in relative output. A thermal station 
could be built in three years. but a hydro-electro station 
needed seven to ten years. Thermal power would cost 
more, in the long run, but did not need so much capital 
initially, and capital was needed for other developments 
in industry and agriculture. When ten or fifteen years 
had been gained in this race with the capitalist countries, 
then money could be allocated to hydro-electric schemes. 
According to the reports of this speech we have seen, 
Mr. Krushchev ordered suspension of work on certain of 
the Siberian water power schemes—at Krasnoyarsk for 
instance. His point of view was taken up by the Russian 
delegate, A. S. Pavienko, who spoke at the opening of 
the recent World Power Conference meeting in Montreal. 
“The problem that we are confronted with,” he said, 
“is to raise the production of electric energy to 850-900 
billion kWh within the next fifteen years. This is almost 
four times greater than the energy generated at all of 
our power stations this year. Of late, substantial changes 
have taken place in the power balance of our country. 
Large sources of gas and oil have been discovered ; 
moreover, large deposits of coal have been uncovered, 
which permit mining by the opencut method not involving 
large expenditures. Considering these newly discovered 
power resources it is deemed most expedient at present 
to accentuate the construction of large thermal power 
stations working natural gas, black oil and cheap coal.” 

The reversal of policy contained in these statements is 
strikingly shown up by perusal of the Russian papers on 
water power presented at the Conference, which, we pre- 
sume, were written and at the printers some months before 
these events. One of these papers reviewed the water 
power resources of the eastern regions of the U.S.S.R. 
The most important region, the paper stated, was Siberia, 
especially Eastern Siberia, where 54 per cent of the total 
resources were found. Nearly 200,000MW, giving about 
1700 x 10°kWh annually, was considered practicable to 
develop in the whole of the U.S.S.R. Furthermore, many 
large blocks of power were available. Krasnoyarsk, for 
instance, was designed for 4000MW capacity and 
19x 10°kWh output annually. Comparative costs were 
also given, taking large hydro-electric stations in European 
Russia as 100 per cent. ‘“ Extra large” stations in the 
same region (presumably Kuibyshev) were quoted as 
70 per cent and the Siberian stations in the same categories 
as 42 per cent and 31 per cent respectively. Not only 
were the resources vast, but very favourable conditions— 
such as narrow valleys with good rock—existed for 
development. Economic comparisons made in design 
indicated that the extra capital investment, over corre- 
sponding thermal development, could be regained by the 
hydro schemes in, at most, fifteen years ; Krasnoyarsk 
promised to do this in less than five years. Another 
Russian paper examined the economies which could be 
made by interconnecting hydro-electric schemes, in par- 


ticular into a European and a Central Siberian grid. The 
better utilisation of stream flow thus made possible was 
itself sufficient, in the main, to justify the cost of trans- 
mission lines, this paper pointed out, and capital eco- 
nomies were made possible in other ways, including 
reduced expenditure in mining and transport. 

Altogether, a convincing case was made for the advant- 
ages of these developments. So it appears that in the 
long run, Russia will lose economically if the develop- 
ment of exceptionally favourable water power sites is 
abandoned. And as for the “ race” in power consump- 
tion, the United States is at present generating nearly as 
much as the target figure quoted by Mr. Pavlenko for 
fifteen years ahead ; bythenthe U.S.A, may be generating 
about 2500 billion kWh annually, according to present 
estimates. Industry in the U.S.A. consumes around 50 per 
cent of the power generated, but in Russia, where the 
domestic load is apparently considered of small import- 
ance, 80 per cent of power is consumed by industry. 
Presumably it is industrial expansion which will take up 
the fourfold increase foreseen in Russian power output, 
for the less economic solution would scarcely be pushed 
ahead to meet domestic expansion in the use of electricity. 
The idea of boosting electricity generation for the sake of 
national prestige, though repugnant, is certainly novel. 
A more sinister reason might be read into the Russian 
premier’s words if it is remembered that a nation’s military 
power depends on its industrial power, so the rate of 
increase in generating capacity might be modified by 
strategic planning. Alternatively, it has been suggested 
that the change suits Russian decentralisation policy. 
Whatever the true reason, the ostensible reason of 
Communist prestige expressed in the Kuibyshev speech 
is utterly bourgeois. Could we be forgiven for wondering 
whether Mr. Krushchev had ever read those famous 
words in the Institution of Civil Engineers charter about 
“ directing the vast sources of power in nature for the 
use and convenience of man.” Surely that is what 
electricity is for, and there should be enough of it for 
“use and convenience,” and no more ! 


A GAS ENGINE ANNIVERSARY 


Though rather more than half-a-century has passed 
since Professor F. W. Burstall presented (January, 1908) 
the Third Report to the Gas-Engine Research Committee 
of the Institution of Mechanical Engineers, reference to 
this report has an interest for engineers to-day, not only 
by reason of certain advanced design ideas in the engine 
tested, but as recording the heat efficiency attained and 
certain conclusions reached thereon by the reporter and 
by some of those who contributed to the discussion. The 
tests described in the Third Report were made on a 
horizontal positive-scavenging gas engine built by the 
Premier Gas Engine Company. This engine had a single 
cylinder 16in (406-4mm) diameter by 24in (609-6mm) 
stroke, bore to stroke ratio | : 1-5, speed 170 r.p.m., 
piston speed 680ft per minute. Arrangements were made 
enabling the engine to operate with compression pressures 
of around 2001lb per square inch (14-06kg per square 
centimetre), and with charges estimated to give an initial 
pressure of 600]b per square inch (42-18 kg per square 
centimetre). The admission and exhaust valves were 
horizontal, the combustion chamber wall in the breech 
end being flat. Lodge high-tension ignition was used, the 
ignition plug being oil cooled for compression pressures 
above 1601b per square inch (11-25kg per square centi- 
metre). Tests were made with compression pressures as 
high as 222 Ib per square inch (15-6kg per square centi- 
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metre), the indicator thermal efficiency being 39-4 per 
cent, with compression pressures of from 212 lb to 222 Ib 
per square inch (14-90 kg to 15-60 kg per square centi- 
metre), and indicated mean effective pressures of from 
80 lb to 86 1b per square inch (5-62 kg to 6-04kg per 
square centimetre). The highest indicator thermal 
efficiency was reached with compression pressures of from 
168 Ib to 175 lb per square inch (11-81 kg to 12-30 kg per 
square centimetre), the average indicator thermal efficiency 
figure for four tests in this range of compression pressures 
being 41 -5 percent, with indicated mean effective pressures 
of from 87 lb to 99 lb per square inch (6-11 kg to 6-96 kg 
per square centimetre). Every part of the engine exposed 
to the flame was water-jacketed and the fuel used 
was bituminous coal gasified in a 500 h.p. Mond 
producer. 

Professor Burstall found that * For this particular 
engine, the most economical compression pressure is 
apparently 175 lb per square inch but, of course, the 
particular compression that will give the highest economy 
will vary according to the design of the clearance spaces, 
but it does not seem to be probable to get a design which 
will give better results than in the engine experimented 
upon.” He further concluded that the whole of the 
experiments pointed definitely to the fact that “* the most 
economical mean pressure is very considerably below the 
maximum which can be maintained and that the highest 
economies are obtained with a comparatively low maxi- 
mum temperature.” Among contributors to the discus- 
sion was Dugald Clerk, who agreed with Professor 
Burstall in his conclusion that “the most economical 
mean pressure is very considerably below the maximum 
which can be obtained, and that the highest economies are 
obtained with a comparatively low maximum tempera- 
ture.” Examination of the report and of the discussion 
cannot fail to interest the reader to-day and it may indeed 
surprise some engineers who were not yet born at the 
time the tests were made, to note that indicator thermal 
efficiency of 41-5 per cent was reached on gas engines in 
tests carried out with scientific accuracy half-a-century 
ago. Also to be remembered is the fact that this year 
marks the centenary of the birth—he was born on 
November 5, 1858—of that great British engineer, John 
Henry Hamilton, who designed the engine on which the 
investigation described in the Third Report to the Gas- 
Engine Research Committee was conducted. 
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LIVING TRADITIONS 


Traditions are of all kinds, good, bad and indifferent. 
The worst possible reason for continuing to do something 
which has been done for years is to argue that it is 
traditional. The very best support which can be found 
for doing something provided that something seems 
rational is that it is traditional to do it that way. But the 
very best traditions do not relate to any particular action. 
They can better be defined as attitudes of mind. Last 
week, for example, W. H. Allen, Sons and Co., Ltd., of 
Bedford, put on a little ceremony at Pershore. The 
Atlas Works, which formerly had belonged to Fisher, 
Humphries and Co., Ltd., agricultural engineers, were offi- 
cially reopened for the manufacture, primarily, of Allen- 
Stoeckicht epicyclic gearing. What it may be asked has 
that ceremony to do with tradition? For it is no unusual 
thing for a works to change hands ; nor is Atlas Works 
particularly large or, indeed, especially notable in any way. 
What was notable was the manner, almost it might be 
said, the “good manners” of the ceremony. That, 
indeed, is where tradition came in. For it is traditional in 
Allen’s (as indeed in several other engineering firms of 
about the same size which we could mention) to show 
good manners in all they do and especially in their 
relations with their workpeople. The wives of the work- 
people, for example, were invited to the ceremony—and 
were right in the front row when the speeches were made. 
The speeches themselves were neither paternal nor 
arrogant, nor self-consciously democratic, nor anything 
in particular that can be adequately expressed by such 
words. They just struck the note as a matter of course 
that everybody in his own way was working to make the 
venture a success. For it is traditional in Allen’s (as in 
those other firms we could mention) that there is mutual 
respect all round. That respect expressed in the form of 
good manners goes out beyond the firm itself. A plaque 
has been affixed to a wall at Atlas Works to commemorate 
the reopening of the works. It is placed immediately 
above the foundation stone (commemorating the erection 
of the works), the lettering of which was especially fur- 
bished up for the occasion. By a remarkable and very 
pleasing coincidence the Atlas Works at Pershore were 
founded in the very same year, 1880, in which W. H. 
Allen founded his firm in London. It is the intention 
carefully to preserve the foundation stone as well as the 
plaque. 
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** IMPROVEMENT OF PERMANENT WaAy ” 

** An experimental line, laid down six months ago by the Permanent 
Way Company on the Greenwich Railway near the Commercial 
Docks, was inspected a few days ago and found in a most satisfactory 
state. The improvement consisted in placing the ordinary double- 
headed rail, fished at the joints, on iron longitudinal sleepers of con- 
venient lengths, so as to obtain an average bearing under the rail of 
14 superficial inches per foot run, two chairs being formed on each 
cast iron sleeper. The chairs are about 10 in. in length, open at the 
top, tapering downwards, so as to admit the rail with a piece of oak 
at each side of it, cut in a sloping direction, and forming together with 
the rail something like a wedge with the point cut off, so as to fit the 
sides of the chair, keeping the lower head of the rail about one-third 
of an inch from the bottom of the chair. The object of this is to prevent 
the under surface of the rail from being injured from what is technically 
called * hammering.’ 

“The oak wedges, which are creosoted, fit the web of the rail 
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between the heads or flanges, and also the sides of the chair, 
forming a kind of cushion between the rail and sleeper, neutralising 
concussion from the trains, and preventing the harshness that 
would otherwise be experienced in the passage of a train over the 
line. The rails are effectually kept in gauge by means of the rods 
at convenient distances passing through the centre of the web of 
the rails, having shoulders on the inside, and screws and nuts on 
the outside, keeping the rails securely in their proper position. 
It appears that the object of the Permanent Way Company in 
this experiment was to obtain a smooth, steady road, having a 
sufficient amount of elasticity to remove harsh rigidity, to preserve 
the under surface of the rail from damage, so as to be available 
to turn uppermost when the upper surface of the rail should become 
too much worn for traffic. Should further experience prove that 
the system adopted in this case is the right one, it is expected 
that the wear and tear of both rails and rolling stock will be greatly 
diminished by its adoption.” 
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1958 Motor Show 


No. 


HE International Motor Show, which 

opened, as recorded in last week’s issue, 
on Wednesday, October 22, is again drawing 
crowds of interested visitors, among them a 
considerable number of foreign buyers, to the 
spacious hall at Earls Court, London. Not 
less than thirty-three British manufacturers, 
as well as thirty-five makers from other motor 
producing countries, are showing their pro- 
ducts, a clear demonstration that the exhibi- 
tion is not merely a shop window for the 
British public to choose a new car, but a 
display of the cars of the world for all the 
world’s buyers. 

Contrary to our usual practice of giving a 
survey of the British motor-cars at the open- 
ing week of the show, we refrained from 
doing so this year. We wanted more time 
to pass between the preview and our report 
going to press for a closer examination of 
some new designs which—as had _ been 
publicly announced before the show—would 
make a surprise appearance on the opening 
day. 
It must be admitted that this expectation 
proved to be rather optimistic because the 
so-called ** brand new ” models differed from 
those of last year’s show mainly by other 
colour schemes or by minor modifications in 
styling. Neither the experts nor the public 
are naive enough to expect revolutionary 
changes in design at each year’s exhibition, 
for they know well enough that modern 
large-scale production methods make it 
imperative that a design, once chosen for 
production, has to remain static for several 
years. On the other hand, they remain 
unimpressed when meeting the same models 
year after year without any more alterations 
than, maybe, some minor changes in styling. 

Another factor which, in times to come, 
might alter the attitude of the public towards 
annual motor exhibitions is the now almost 
generally accepted policy of the international 
motor industry to bring their new models 
out when they think fit and not to wait for a 
settled date such as a major motor show. 
The object of this policy, namely, to maintain 
full employment in the autumn and to 
stabilise sales and deliveries, might be entirely 
reasonable. On the other hand, it implies 
that the specifications of the new models are 
generally known before the show, and that 
some cars might even have been exhibited 





The ** Star Sapphire ’’ differs in appearance from the 3-4 litre cars in 


having all doors opening forward and a lower 
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in the dealers’ showrooms. It is only natural 
that such a tendency changes the character 
of an international motor show from an 
eagerly expected major advent of technical 
interest to a trade fair, or even to a fashion 
show, with a corresponding loss of appeal 
to the automobile engineer. Indeed, if it 
was not for the importance of the motor 
show as a social event and as an impressive 
shop window, it might well be argued whether 
it is still justified to stage these expensive 
international exhibitions at annual intervals. 

International motor exhibitions offer an 
excellent opportunity of viewing in ideal 
conditions of presentation the world’s most 
representative motor-cars, of examining their 
technical details and, thus, assessing the 
various automobile producing countries’ 
competitive strength. Prominent British 
motor manufacturers have frequently stated 
that they actually welcome foreign competi- 
tion as an eminently suitable means of 
stimulating efforts and furthering technical 
progress. In these circumstances it had been 
hoped that this year’s motor show would be 
an impressive display of modern designs 
which, by the sheer weight of their technical 
ingenuity, would challenge foreign competi- 
tion in world markets. In this respect, how- 
ever, it has proved disappointing, for the 
majority of the big manufacturers have 
refrained from altering their models to any 
great extent and have concentrated on 
modifications, mainly of a kind that could 
be adopted without interfering with the flow 
of production. Interesting new layouts are 
almost entirely confined to cars made in 
limited numbers ; in this particular field 
there are several constructions which deserve 
the highest praise for the ingenuity of their 
detail design. Generally speaking, however, 
it seems that one has to become reconciled 
to the idea that automobile engineering, at 
least temporarily, has settled down to a stage 
governed by steady detail improvements. 

The fact is that, for some reason or another, 
the industry apparently does not feel justified 
in indulging in experiments at this stage, 
when there is no urgent economic need for 
drastically changing well-tried designs. 

Although the technical aspect of the show 
might not appear very exciting to the 
engineer, there is no doubt that it has lost 
nothing of its public appeal ; thousands of 
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visitors, many probably prospective buyers, 
are crowding the stands of the popular makes 
in order to Catch a glimpse of the latest models 
even if their specifications might be almost 
identical with those of the 1957 show. It 
must be assumed that the gay atmosphere of 
the exhibition hall, charged with colour and 
excitement, has a stimulating effect which is 
missing when the car is viewed in the show- 
room of a dealer. One of the most outstand- 
ing features of the show is indeed the accent 
on colour and styling, both of which are 
known to have a special and intriguing 
appeal to the feminine eye. As women, 
particularly concerned with appearance, are 
exerting their influence in ever-growing force 
in the purchase of a car, manufacturers have 
a very respectful regard for their wishes in 
design and décor. 

Our reference to the lack of remarkable 
technical innovations is by no means intended 
to under-rate the value of the latest show 
models as sales-winning products. On the 
contrary, within certain limitations imposed 
by their general conception, they represent 
excellent examples of contemporary British 
automobile construction and, as far as the 
detail design of major components such as 
engines are concerned, they are second to 
none of their foreign competitors. Their 
styling and, as already mentioned, new twin- 
colour schemes, harmonised with the car’s 
general character, have greatly contributed 
to an increase of sales appeal. 

The British motor industry, after last year’s 
recession, when production dropped by 20 per 
cent and exports by 14 per cent below the 
level of the record year 1955, has made a 
remarkable recovery, mainly by virtue of 
greatly improved propaganda and intensive 
salesmanship assisted, of course, by such 
political factors as the easing of the tension 
in the Near East. At present, in a year of 
economic difficulties in many other indus- 
tries, it has actually achieved record levels 
in production and exports ; since the begin- 
ning of the current year cars were leaving the 
factories at the rate of 20,000 a week, of 
which about half went to overseas buyers. 
Britain, in the first half of this year, was the 
third largest producer of motor-cars. Her 
output, 551,000 cars, compared with 2,225,000 
cars by the United States and 589,000 by 
Western Germany ; France followed with 
479,000 and Italy with 193,000 cars. Most 
of Britain’s exports, roughly 50 per cent, are 
shipped to the Commonwealth and Empire 
and to the Irish Republic, 28 per cent to 
U.S.A., 16 per cent to Western Europe, and 
6 per cent to other markets. Britain led all 
other countries in the export of cars to 





The Austin ** A.40 ”’ has the same engine as the ‘* A.35 and is about 1 cwt 
heavier. There is a large amount of luggage space within the saloon 
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U.S.A. during the first seven months of this 
year. According to the figures issued by the 
United States Census Office, out of 237,000 
cars imported during this period 87,000 came 
from Britain and 76,000 from Germany. 
The latest available statistics show that in the 
first eight months of this year British motor 
manufacturers produced 783,000 motor-cars 
and estate cars compared to 607,000 in 1957, 
an increase of 30 per cent. Impressive 
though these figures might appear, this 
increase is entirely in accord with the general 
expansion of production inside the European 
automobile industry which—in contrast to 
the American industry—has done exceed- 
ingly well. This applies in particular to the 
German motor industry which, at present, 
exceeds the British by 22 per cent, and is our 
strongest competitor in overseas markets. 
The climate in the export trade still 
remains highly competitive, especially in the 
European market, but the industry is looking 
forward with confidence to the establishment 
of the European Free Trade Area in which 
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some impression on British design, but there 
is a strong belief in the British motor industry 
that substantial progress can be achieved 
better and more economically by evolutionary 
development than by drastic innovations. 
When speaking about prominent tendencies 
which might possibly influence future design, 
one is faced with one difficulty, namely, to 
decide which principles adopted in the con- 
Struction of entirely new or drastically 
redesigned cars might have some definite 
bearing upon the design of the medium- 
priced | to 2 litre family saloon which, after 
all, makes up the major part of our produc- 
tion. As it happens, the few new cars which 
really do show some noticeable novel features 
are, with the exception of the Austin A40, 
not being made in very large quantities. 
They are mostly either sports cars or other- 
wise specialised high-performance cars of the 
higher price brackets, built or redesigned 
either to replace models of limited sales 
appeal or, if made to supplement an existing 
manufacturing programme, for the purpose 
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Ford Motor Company nor those of Vauxhall 
Motors, Ltd., show any departure from last 
year’s specifications, although in either case 
some useful detail changes have been made 
in the bodywork and in the equipment. 

The Standard Motor Company, Ltd., has 
made some styling modifications to the well- 
known Standard ** Vanguard III." The new 
car is mechanically identical with last year’s 
model, but is now available either with a 
three-speed gearbox with steering-column 
gear change or with a four-speed gearbox 
having a floor-mounted gear lever. It 
differs in appearance from its predecessor 
mainly in the frontal treatment, which com- 
prises a wide radiator grille and a larger 
windscreen. The rear window also has been 
enlarged and the arrangement of the rear 
stop, tail and blinker lights has been improved. 
Ribbed aluminium wheel trims and stainless 
steel strips on the sides of the body and on 
the top of the bonnet enhance the eye appeal 
of the car, the styling of which 1s attributed 
to the Italian body designer Michelotti. 





The Aston Martin ‘‘ DB4”’ has a Superleggera body built by Tickford 


British cars, especially sports and _high- 
performance cars, should sell quite well; the 
industry expects that exports to the Con- 
tinent would greatly exceed any increased 
imports of European cars to this country. 
A valuable contribution to increased produc- 
tion and, consequently, to a spreading of the 
overhead costs, could be achieved by an 
expansion of the home market ; although 
conditions here have improved to some 
extent by the relaxation of credit restrictions, 
a substantial reduction of the 60 per cent 
purchase tax would give the industry a more 
favourable price potential abroad. 


In view of the international character of 


the motor show it is almost impossible to 
discern one general trend which would indi- 
cate the direction in which automobile 
development all over the world is likely to 
progress. On the contrary, this year’s show, 
like most of the previous ones, again empha- 
sises the fundamental differences existing 
between the British school of thought and 
that of America and of the European conti- 
nent. The American trend in motor-car 
design, characterised by its amazing uni- 
formity, is well known and requires no 
commentary. The Continental design, also, 
unless originating from American-controlled 
factories, follows more or less clearly defined 
lines, although there are still divergencies of 
opinion between the individual manufac- 
turers concerning the optimum layout of 
small and miniature cars. However, when 
trying to assess the typical British trend of 
automobile design, one is at loss to find a 
common denominator, pointing towards any 
future development, and for this reason the 
industry is sometimes accused of being too 
conservative and not sufficiently progressive 
in its design principles. American and 


Continental influence, of course, have left 


of offering increased speed and driving 
comfort for those who can afford to pay the 
price for these amenities. Designed mainly 
for export, with a special eye on the American 
market, they try to combine British traditional 
styling with the features to be found in 
most of the higher-priced American cars, 
such as fully-automatic transmissions, power- 
assisted brakes and, sometimes, power steer- 
ing. Most of these technical details, how- 
ever, are not applicable for the medium- 
priced cars of moderate size, weight and 
horsepower, in which low first cost is the 
primary consideration. In our opinion it 
would be wrong to regard these refinements 
as an indication in which the future develop- 
ment of the ** popular ” British or, generally 
speaking, European car, will progress. On 
the other hand, there is no doubt that the 
tendency of equipping otherwise orthodox 
cars with such readily available proprietary 
accessories as over-drives and automatic 
gears (as optional extras) will continue or even 
increase whenever the characteristics of the 
car and the engine permit their application. 
Whether or not automatic clutches (centri- 
fugal, hydraulic or electromagnetic) will be 
more widely used in smaller cars, not suitable 
for equipment with full automatic transmis- 
sion, remains to be seen. It appears that, so 
far, these appliances, in spite of their undis- 
puted practical value, have stimulated public 
interest less than was originally expected. 

In view of the rather heterogeneous charac- 
ter of the latest British models, we refrain 
from further comments upon common ten- 
dencies and turn to a short description of 
their main specifications. 


BRITISH CARS 


Turning first to the exhibits of the “ Big 
Five,’ we note that neither the models of the 


The Nuffield group of companies, since 
last year’s exhibition, has added two new 
cars to its extensive manufacturing pro- 
gramme. At the stand of the Riley Motor 
Company is the Riley “ One-Point-Five,”’ acar 
similar in its mechanical specifications to the 
Morris *‘ Minor 1000,” but fitted with a 
twin-carburetter, 1-5 litre, B.M.C. Series 
*B” engine, developing 68 h.p. at 5400 
r.p.m. 

The M.G. Car Company presents the 
recently introduced two-seater coupé Series 
*M.G.A.,”” with a twin overhead-camshaft 
engine. This new version of the ‘** M.G.A.” 
is basically similar to last year’s model, but 
it has disc brakes on all four wheels and, 
instead of the 68 h.p. B.M.C. Series “* B” 
engine, a modified power unit. This engine 
is based on the experimental four-cylinder 
engine used by Stirling Moss in his record- 
breaking car which last year covered the 
flying mile at Utah Salt Flats at a speed of 
245 m.p.h. It has a cylinder capacity of 
1-59 litres, 75-4mm bore and 89mm stroke, 
a compression ratio of 9-9 : 1, and develops 
108 h.p. at 6700 r.p.m. The hemispherical 
combustion chambers are located in a light- 
metal cylinder-head, and the two overhead 
camshafts operate the inclined valves by 
means of inverted piston-type tappets. The 
camshafts, each of which is running in three 
white-metal bearings, are driven from the 
front of the crankshaft by a duplex roller 
chain drive. Because of the high compression 
ratio and the considerable rotational engine 
speed, the three main bearings as well as the 
big-ends of the connecting-rods have thin- 
wall, lead-indium-lined steel shells. The 
engine has twin semi-downdraught S.U. 
carburetters with individual air cleaners, and 
the lubrication system employs an external 
full-flow oil filter: see illustration overleaf. 
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The coupé with the new engine weighs 
about 19 cwt and has a maximum speed of 
over 100 m.p.h. 

The Austin Motor Company, at the stand 
of the associated Donald Healey Motor 
Company, shows two types of sports car, 
the Austin-Healey “* 100-Six’’ and _ the 
** Sprite,” the latter having been first marketed 
last May. 

The most astonishing exhibit at this stand 
—and probably at the whole Motor Show— 
is a ‘* 100-Six”’ two-door open sports- 
touring car which, by its opulence, surpasses 
even the gold-plated Daimler cars dis- 
played some years back. Finished in ivory 
colour, it has a genuine ivory steering 
wheel, fascia and door panels covered in 
Chinese kid, and mink seats ; all normally 
chromium-plated parts, as radiator grille, 
wire wheels, bumpers, even the discs and 
cylinders of the front 
brake are heavy plated 
in 24 carat gold. The 
cynic might well ask 
what this lavish dis- 
play of gold should 
demonstrate, the 
“ sterling’ quality of 
the car, the suitability 
of gold as a corrosion- 
resistant surface-pro- 
tection or, simply, our 
favourable balance of 
trade with the corres- 
ponding strengthening 
of our gold reserves. 
Irrespective, however, 
what it is meant to 
express, it is an inter- 
esting example of high- 
power showmanship 
and, to judge from the 
vast number of people 
crowding the stand, 
an effective way of 
drawing public atten- 
t10n. 

In contrast to this 
spectacular exhibit is 
the entirely functional 
“ Sprite’ two-door, 
two-seater sports Car, 
built in integral con- 
struction and, in its 
overall layout as well 
as in its major components, similar to the 
Austin “ A35.”" It is powered by a two- 
carburetter version of the 948 c.c. B.M.C. 
Series ““A”’ engine, having a compression ratio 
of 8*3:1 and an output of 42:5 h.p. at 
5000 r.p.m. The front suspension is that of 
the * A35”" but the steering is the rack-and- 
pinion layout of the Morris ** 1000,” and 
the rear suspension employs quarter elliptic 
leaf springs with radius arms and dampers. 
The car weighs 11} cwt dry and has a 
maximum speed in excess of 75 m.p.h. 

Public attention on the stand of the Austin 
Motor Company centres round the Austin 
**A40,” a new estate car which made its first 
appearance last month at the Paris Salon 
de l’Automobile. 

The “A40” is a car which combines the 
advantages of both the saloon and the estate 
car type of body, ic. a pleasant appearance 
and, relative to its moderate size, an unusually 
good capacity for passengers and luggage. 
The new model is 8in longer and 44in 
wider than the “A35” saloon and offers 
more headroom and width for the rear-seat 
passengers. Two wide doors and forward 
tipping front seats give access to the wide 
rear seat when the car is used as a four- 
seater saloon; when maximum luggage 
capacity is wanted, the squabs of the rear 


engine. 
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seat can be folded forward, thus making the 
whole rear portion of the body available for 
the accommodation of luggage. In this case 
access to the rear compartment is provided 
by a hinged tailboard which, however, is not 
intended to be used as a luggage platform. 
Most of the mechanical units of the ““A40”’ 
are identical and, indeed, interchangeable 
with those of the “A35,” but there are a 
number of useful modifications, for instance 
a hydraulically-operated clutch, bigger front 
brakes, nylon bushes for the less accessible 
greasing points of the track rod, and a com- 
bined ignition-starter switch. The body has 
been designed by the well-known Italian 
stylist Pinin Farina and is a skilful example 
of modern functional design. The front 
styling is reminiscent of that of the Ford 
‘“* Anglia” and “* Prefect ’’ models, while the 
rear, by necessity, is rather square and some- 





The bonnet of the MGA ‘* Twin Cam ”’ opens to expose the top of the 


On the right can be be seen the header tank and the oil dipstick 


what in variance with the clean and elegant 
lines of the front. A striking feature of the 
design is the large window area, which offers 
a very good vision and gives the car a 
character of general airiness. 

The body is a pressed-steel stressed-skin 
structure, suitably reinforced by deep body 
sills, the propeller shaft tunnel and, at the 
front and rear, by the dash structure and the 
heelboard respectively. The whole structure, 
though robust and stiff, is light and, in spite 
of its larger size, the ““A40,” with a dry weight 
of about 144 cwt, is only | cwt heavier than 
the two-door version of the **A35,” 

The Rootes group of companies presents 
two modified models, a Hillman ** Minx ” 
Series “II1”’ and a Humber “ Super Snipe,” 
both basically similar to last year’s models, 
but fitted with more powerful engines. 

In case of the “ Minx” of the Hillman 
Motor Car Company the main difference, 
apart from some decorational changes, is the 
fitting of a bigger engine, higher gearing, and 
an 8in diameter clutch (formerly 74in) to 
take the increased engine torque. The 
increase of the engine size has been attained 
by enlarging the bores from 76-2mm to 
79mm diameter, which brings the cylinder 
capacity up from the former 1-39 litre to 
1-49 litre, ic. to the size of the basically 
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similar units used in the Sunbeam “ Rapier ”’ 
and the Singer “ Gazelle.” The object of 
this modification, apart from the desirable 
standardisation of the power units of the 
Rootes group, is the increased torque rather 
than any notable increase in maximum 
power. The latter remains practically con- 
stant with 49 h.p. at 4400 r.p.m., while the 
maximum torque has gone up from 71 Ib ft 
at 2200 r.p.m. to 79 lb ft at 2100 r.p.m. The 
compression ratio has been raised from 8 : | 
to 8-5: 1 and, in consequence of the higher 
brake mean effective pressure, the former 
steel-backed white-metal bearings for the 
big-ends have been replaced by lead indium 
bearings. 

The ** Super Snipe” of Humber, Ltd., is 
the only British car made in appreciable 
quantities which is fitted with an engine of 
completely new design. In most respects 
the ** Super Snipe,” in its whole conception 
as well as in the design of the major com- 
ponents, is basically similar to the ** Hawk,”’ 
which, in its redesigned form, was intro- 
duced some eighteen months ago. With the 
new engine of considerably higher output and 
torque the manufacturers felt justified in 
taking the rather unusual step of replacing 
the four-speed gearbox of the “* Hawk ”’ by 
a fully synchronised three-speed gearbox 
which (as an extra) can be supplemented with 
a Laycock overdrive, which takes effect in 
both top and second gear. Alternatively, a 
Borg-Warner fully automatic transmission 
is obtainable. 

The new six-cylinder 2-65 litre engine of 
62-5mm bore and stroke has a com- 
pression ratio of 7-5:1 and an output 
of 105 h.p. at 5000 r.p.m.; it replaces the 
four-cylinder 2-26 litre engine (output 
72 h.p. at 4400 r.p.m. at the same com- 
pression ratio) of the ** Hawk.” In contrast 
to the latter engine, which is of the orthodox 
type, having overhead, pushrod-operated 
valves, the engine of the ** Super Snipe ” has 
hemispherical combustion chambers with 
inclined overhead valves, operated by inclined 
pushrods from a camshaft located high up 
in the crankcase. This layout, which is 
frequently employed by the French and 
American motor manufacturers and, inci- 
dentally, has also been used for some time 
by Armstrong-Siddeley for their 3-4 litre 
six-cylinder in-line engine has much to 
recommend it for engine speeds not exceeding 
about 5000 r.p.m. It gives the advantages of 
the hemispherical combustion chamber, 
namely excellent breathing capacity at high 
speed, moderate octane requirements at high 
compression ratio, and a high mean effective 
pressure, without the rather complex drive 
necessitated by the twin overhead camshaft 
layout. 

The well-finned rigid cylinder block and 
the cylinder head are of cast iron. The high 
camshaft is driven from the front end of the 
crankshaft by means of a duplex roller chain 
which is fitted with a hydraulic tensioner, 
supplied by oil pressure from the engine 
lubrication system. The inclined pushrods, 
having cup-and-ball joints, operate the 
valves, which are arranged at an included 
angle of 62 deg., by means of cast-iron 
rockers. The latter are mounted on two 
hardened shafts, one for the inlet and one for 
the exhaust valves. With this arrangement, 
the length of the pushrods for the inlet and 
the exhaust is, of necessity, different, but in 
order to compensate in weight, the shorter 
rod operates the bigger inlet valve. The 
valve actuating mechanism is simple, and its 
weight is practically the same as that of 
orthodox o.h.v. engines of comparable size. 
The sparking plugs are positioned in the 
centre line of the cylinder and, to make them 








Oct. 31, 1958 


accessible, tubes are fitted round the plug 
bosses which extend upwards through the top 
of the rocker cover. Inlet and exhaust are 
on opposite sides of the cylinder head, 
and the induction manifold incorporates 
a short water jacket to provide thermo- 
statically-controlled heat to the charge. 
The layout of the cooling and lubrication 
system follows orthodox practice. 

Turning now from the cars made by the 
five big British motor manufacturers in large- 
scale production, to the more expensive cars 


Here is shown the arrangement of the laminated 
springs, flexural at the rear and torsional at the front, 
of a left-hand drive 3 litre Rover 


produced in smaller quantities, we notice at 
the stand of Rover Company, Ltd., a new 
Rover 3 litre saloon which differs from the 
2-64 litre Rover in a number of construc- 
tional details. The body is a welded pressed- 
steel shell to which a detachable, rather long 
and very substantial subframe is bolted. 
(The doors, bonnet and boot lid also are now 
of steel.) This frame carries the engine- 
gearbox unit, the entire front suspension and 
the steering components, and is attached to 
the body shell by means of six large rubber 
mountings. This layout, not novel in itself, 
but rarely seen in this country, has certain 
advantages, such as easy accessibility of the 
mechanical units when the subframe is 
detached from the car, and an effective insula- 
tion of the body from noise and vibration. 
The front suspension employs built-up 
wishbones of uneven length in conjunction 
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with longitudinal laminated torsion bars 
and telescopic dampers ; ball joints, serving 
as both swivel and suspension pivots, are 
used at the upper and lower ends of the stub- 
axle forging. The rear suspension is ortho- 
dox, having semi-elliptic leaf springs, but 
instead of the usual rear-end shackles 
bobbin-type “‘ Contrasonic ’’ rubber mount- 
ings disposed in V-form are employed. 

Other items comprise the use of a univeral 
joint in the steering column, a recirculating 
steering box with friction damper, and Girling 
hydraulic drum brakes with vacuum servo 
and reservoir. The Rover automatic trans- 
mission, described in our motor show report 
last year, has been discontinued ; the car is 
obtainable either with a synchronised four- 
speed gearbox, with or without overdrive, 
or the Borg-Warner automatic transmission. 

The new 3 litre six-cylinder engine of the 
Rover, of 78mm bore and 105mm stroke, has 
a compression ratio of 8-75:1 (7°5:1 
optional for export) and develops 105 h.p. at 
4250 r.p.m. Its design closely follows that 
of the 2-64 litre engine of the Rover ** 90” ; 
like the latter it has a light-metal cylinder 
head, mounted at an angle to the cylinder 
block, with overhead inlet valves and side 
exhaust valves located in the cylinder block. 
Because of the higher gas pressures resulting 
from: the increased compression ratio, the 
crankshaft is now carried in seven copper- 
lead bearings instead of four in order to 
reduce the bending stresses. 

The new Rover, weighing dry about 30 cwt, 
has attractive modern lines, but still retains 
its typical traditional appearance. 

The Armstrong Siddeley ** Star Sapphire ” 
is directly derived from the “* Sapphire 346,” 
being in effect a more luxurious and expensive 
variant. The front doors now open forwards, 
like those at the back, and there are several 
less easily visible changes. The body has 
been lowered slightly, by virtue of pro- 
gressive rubber suspension stops. The Rolls- 
Royce-built ‘* Hydramatic”’ gearbox has 
given way to the widely used Borg-Warner 
converter-coupling transmission ; this does 
not call for adjustment of driving bands after 
the first 1000 miles and, therefore, eases the 
servicing commitment. The engine capacity 
has been increased from 3-4 to 4 litres by 
boring out from “square” to 97mm _ by 
90mm ; the peak output of 165 h.p. is avail- 
able at 4250 r.p.m. instead of 4700 r.p.m. 
(125 h.p.) on the smaller engine. As this 
change suggests, the transmission is arranged 
to run in top, with the converter by-passed, 
above quite low speeds ; however, a manual 
‘* intermediate hold” control can be used to 
obtain greater acceleration if desired. The 
final drive ratio is high,*at 3-77, and over 
100 m.p.h. is attainable. Power assistance is 
provided for both steering and braking, the 
first by a hydraulic pump, and the second by 
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manifold depression. The brakes are, at the 
front, disc, and a large proportion of the 
effort is applied there to avoid wheel locking 
in heavy stops. The discs have been set well 
in from the hub bearings, the increased offset 
of the king-pin centres from the plane of the 
wheel being unimportant because of the 
power steering. Similarly, the special Dunlop 
tyres have been designed with less than 
usual regard to the self-aligning torques 
generated. 

Jaguar Cars, Ltd., presents a new saloon 
car, the Jaguar Mark LX, which in appear- 
ance and in its general layout is very similar 
to the Mark VIII, but differs from the latter 
by having a more powerful engine, a new type 
of power steering, and vacuum-assisted disc 
brakes on all four wheels. 

The new 3-8 litre six-cylinder engine of the 
Mark IX has been developed from the 3-4 
litre engine of the Mark VIII by increasing 
the bore from 83mm to 87mm while main- 
taining the same stroke of 106mm. With the 
same compression ratio of 8:1 and the 
same engine speed of 5500 r.p.m., the new 
engine develops 220 h.p. compared to 
210 h.p. of the previous type, an indication 
that the designers were concerned with an 
increase of the torque rather than of the 
maximum output. The remarkably high 
mean effective pressure of more than 150 Ib 
per square inch remains practically constant 
over a fairly wide speed range. Apart from 
the increased bore, which necessitated the 
replacement of the former wet cylinder liners 
by dry ones, and some modifications to 
the electrically-actuated cold-starting system, 
the layout of the well-known twin overhead 
camshaft engine with hemispherical com- 
bustion chambers in a light-metal cylinder 
head remains unaltered. 

The design of the power steering of the 
Jaguar Mark IX, in common with the 
“Star Sapphire,” is based on the Burman 
recirculating ball, worm-and-nut system 
which has been supplemented by a hydraulic 
servo-cylinder located inside the steering- 
box. The hydraulic pressure is supplied by a 
belt-driven Hobourn-Eaton oil pump via a 
reservoir. 

Aston Martin Lagonda, Ltd., shows a 
new two-door saloon sports car, the “‘ DB4,” 
with a 3-67 litre, six-cylinder, overhead twin- 
camshaft engine of 240 h.p. This car, prob- 
ably the most powerful and fastest British 
touring car ever built, is notable because it 
comprises a number of well-designed detail 
constructions and fully justifies the interest 
obviously shown by a considerable part of 
the public. 

The basis of the car is an all-steel platform 
integral with the floor, scuttle, wheel arches 
and suspension points, to which a multi-tube 
skeleton is welded ;_ the latter serves as 
foundation for the light-metal panelling. 


























The rear axle of the latest Bristol is located laterally by a Watt’s linkage 
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The “‘ Friskysprint”’ is a competition car with independent suspension. Cooling 
air from the nose intake passes through a duct to the rear-mounted, three- 
cylinder, two-stroke engine 


This system, built under licence from Super- 
leggera Touring, Milan, combines the advan- 
tages of light weight with extreme torsional 
rigidity. 

The front suspension now employs double 
wishbones and coil springs instead of the 
trailing arms used in the previous models. 
The suspension of the live rear axle by coil 
springs, located by two pairs of parallelo- 
gram trailing links, is being continued from 
last year’s designs. The Panhard rod, how- 
ever, formerly used for lateral control of the 
rear axle, has been replaced by a Watt 
linkage similar to that of the Bristol 2-2 litre 
type “406” which was demonstrated at last 
year’s motor show. The torque is transmitted 
via a 10in diameter, single dry-plate clutch 
to a fully synchronised four-speed David 
Brown gearbox, and servo-assisted disc 
brakes are used on all four wheels. 

The 3-67 litre, six-cylinder engine of 92mm 
bore and stroke, has a compression ratio of 
8-2: 1 and develops 240 h.p. at 4250 r.p.m. 
It has hemispherical, fully machined com- 
bustion chambers in a light-metal cylinder 
head and inclined valves, arranged at an 
included angle of 80 deg., actuated through 
inverted steel tappets from two chain-driven 
camshafts ; the tensioners are adjusted by 
hand. The very rigid cylinder block and 
the sump are also cast in light metal, the 
former containing the wet, centrifugally- 
cast cylinder liners. In view of the con- 
siderable loading resulting from high gas 
pressures and inertia forces, the nitrided 
crankshaft is carried in seven steel-backed 
lead-bronze bearings. 

Turning now to the British miniature cars, 
i.e. those with engines of something between 
300 c.c. and 600 c.c. cylinder capacity, we 
notice that, apart from two firms already repre- 
sented at Earls Court in the past two years, 
one mor¢é manufacturer has entered this mar- 
ket. Admittedly, there is a certain domestic 
demand for light, handy and economical 
vehicles which are easy to park and to garage, 
but it is doubtful whether public interest can 
be stimulated to any great extent unless such 
cars conform to certain standards of perfor- 
mance, appearance and, in particular, to first 
cost. Such a car can only be made by big 
manufacturers and produced in large-scale 
production ; this is indeed the case on the 
Continent, where the very small cars are 
turned out, sometimes as a side-line, by 
manufacturers of motor-cars or motor-cycles, 
using as far as possible suitably modified 
components of their main production. By 
these means they have been able to keep the 
sales price of their products within reasonable 
limits, although, even in these circumstances, 
all miniature cars are expensive when com- 


pared (for instance, on the basis of weight) 
with the cheapest mass produced standard 
cars. In this country the conditions are 
different : neither automobile nor motor- 
cycle manufacturers seem to be interested in 
taking on the production of very small cars, 
and the demand is easily satisfied by firms 
making these vehicles in limited numbers. 


One is inclined to think that the majority of 


prospective buyers look upon the miniature 
car not as an economica! means of transport 
(as they do on the Continent), but as some- 
thing ** different,” something “ sportif,” not 
quite as efficient as a sports car but preferable 
to the cheapest mass produced orthodox 
1 litre car. 

It is obvious that manufacturers, confined 
to making vehicles in limited numbers, have 
to buy a considerable part of their mechanical 
components from outside firms. As it 
happens, there are only a few manufacturers 
making main components suitable for this 
purpose, and so we are faced with the strange 
fact that all British miniature cars employ 
basically similar mechanical units. This 
limitation, of course, affects the general 
design and leads to a certain uniformity in 
the arrangement of the air-cooled two- or 
three-cylinder, two-stroke engine relative to 
the gearbox and to the final drive, the latter— 
in all cases—being a chain drive. 

The small number of miniature cars pro- 
duced by the individual manufacturers pro- 
hibits the use of expensive steel pressings for 
the body construction. The bodies, therefore 
(with one exception only), are made of resin- 
bonded moulded glass fibre, suitably rein- 
forced by steel or aluminium inserts at the 
suspension brackets or at other vital points 
to take the main stresses. Plastic bodies 
constructed in this way are very light and 
rigid and the manufacturing process, 
though not particularly suitable for large- 
scale production, is entirely economical for 
production in limited numbers. 

Berkeleys Cars, Ltd., shows a four-seater 
model, both in open form or with a detach- 
able plastic hard top. This attractive front- 
wheel drive car, with independently sprung 
wheels front and rear, is similar to last year’s 
two-seater model, but in all cases it is fitted 
with the Excelsior 492 c.c., three-cylinder, 
three-carburetter engine. The engine has 
58mm bore, 62mm stroke, a compression 
ratio of 7-5:1, and develops 30 h.p. at 
5500 r.p.m. 

The rear-engined “* Friskysport ’ convert- 
ible of Frisky Cars, Ltd., has the same speci- 
fications as last year’s model, which was 
described in our 1957 show report. There is, 
however, a new “ Friskysprint ”’ competition 
model having a light resin-bonded glass-fibre 


The wi Stirling ** seats two adults and two children in a glass-fibre body. The 
engine drives the rear wheels through open swing axles, and is located between 
the differential and the rear seat: it is a two-stroke twin of 424 c.c. 


body, conforming to International Compe- 
tition Regulations, on a rigid frame built up 
from light, large-diameter steel tubes. The 
car is equipped with a rear-mounted three- 
cylinder 492 c.c. Excelsior two-stroke engine 
of the same type as fitted in the Berkeley cars, 
but the compression ratio has been raised to 
8:5: 1, resulting in a maximum output of 
34 h.p. at 5600 r.p.m. In order to supple- 
ment the cooling in severe operating condi- 
tions, a thermostatically-controlled electric 
fan is brought into operation if the engine 
temperature exceeds a set maximum. The 
open sports two-seater weighs dry only 6} cwt 
(equivalent to a power-to-weight ratio of 
110 h.p. per ton) and is claimed to have a 
maximum speed of more than 90 m.p.h. 

A newcomer to Earls Court is the 
“ Stirling” two-adult two-child coupé of S. E. 
Opperman, Ltd., an attractive little car, also 
built of plastic material, with steel reinforce- 
ments. It is powered by a 25 h.p., 424 c.c. 
twin-cylinder, two-stroke Excelsior engine, 
mounted behind the rear seat and cooled by 
ducted air. The engine torque is transmitted 
via a motor-cycle type four-speed gearbox 
and an open roller chain to the chassis- 
mounted spur wheel differential ; from there 
half-shafts universally jointed at the inner 
end lead to the rear wheels. Thrust and 
torque reactions are taken by radius arms 
which, at their rear ends, are carried by 
combined coil spring and damper units, thus 
forming a skewed swing-axle system. The 
independent wishbone type front suspension 
also employs combined coil spring and 
damper units which, by the way, are now 
being used in all British miniature cars. The 
car weighs dry about 8 cwt. 

(To be concluded) 


Plastics Floor for Truck Bodies 


WE referred in our account of the last Com- 
mercial Motor Show to the use of plastics for 
truck bodies subjected to abrasion and corrosion 
(page 520, October 3). A method of applying a 
plastics floor to a wood or metal body to protect 
it has now been evolved by Tom Byatt (Engineers), 
Ltd., of Fenton, Stoke-on-Trent. The original 
floor is roughened and a layer of “* Bakelite ”’ 
polyester resin filled with abrasive grit is spread 
over it. A 2 0z glass-fibre mat impregnated with 
resin is laid down, and a final layer of the grit- 
filled resin applied. The covering is then con- 
solidated by rolling and allowed to set. It is 
observed that such a floor is waterproof, and 
resistant to practically any load except hot sub- 
stances such as ash. Repairs, where necessary, 
are effected merely by building up the damaged 
area. A floor for a 6-ton vehicle may add 
36 lb to its weight, against 14 cwt for steel 
sheathing. This flooring surface is approved by 
the Board of Trade for calibrated bodies. 
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Measurement of the Air Content of 
Hydraulic Oils and Similar Fluids 


By D. FIRTH, A.M.I.Mech.E.,* and J. KANE* 


The design of a new device for measuring the gas content of an oil is outlined. It is 


simpler and more robust than existing instruments. 


Results are compared with 


those from a Van Slyke type of apparatus on non-foaming fluids of low vapour 
pressure. 


IR dissolved or entrained in oil affects 

its bulk modulus, specific weight and 
viscosity. In oil-hydraulic machinery this 
may cause loss of efficiency in positive- 
displacement pumps, longer pressure build-up 
times in hydraulic presses, and instability in 
hydraulic servo-systems. To help in finding 
out more about these effects, a simple, robust 
device has been developed for measuring the 
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Fig. 1—Cross-sectional view of first design 


total air content of a sample of oil in about 
two minutes. 

A useful survey of instruments for measur- 
ing the gas content of liquids has been made 
by Markham and Kobe.’ The type of 
instrument most suitable for investigations 
with oil-hydraulic systems is that in which the 
pressure above a sample of the oil is greatly 
reduced and the amount of gas released is 
measured. The gas is reluctant to come out 
of solution and it is unlikely that all will be 
released solely by reducing the pressure, par- 
ticularly where the ratio of surface area to 
depth of the sample is small. To promote 
the release of gas, stirring and shaking in a 
vacuum is used in some instruments, and in 
others the sample is sprayed into a vacuum. 
Disadvantages of this kind of instrument are 
slowness and the greater inaccuracy resulting 
from the number of separate measurements 
which have to be made.? The best of the 
available devices contain glass tubes and 
bottles which, although satisfactory in the 
laboratory, are not generally suitable for use 
in engineering works. 

An attempt was made to use the M.E.R.L. 
modification? of the Van Slyke apparatus 


+ Fluid Mechanics Division, Mechanical Engineering Research 
Laboratory, East Kilbride, Glasgow. 


which was developed for measuring the air 
content of water. It was found to be unsuit- 
able for oils because they caused foaming and 
contamination of the mercury. 


DEVELOPMENT OF THE NEW INSTRUMENT 

Because of the unsuitability of existing 
devices a new instrument has been developed 
for measuring the total gas content of oils 
and similar fluids. The design exploits two 
well-known principles* : that oil exposed to a 
vacuum, in the form of a spray, gives up its 
gas very quickly, and that a very thin film of 
oil gives up its gas more readily than a thick 
layer. As can be seen in Fig. 1, the apparatus 
comprises a cylindrical chamber containing a 
cage filled with steel balls and rollers. In the 
bottom of the cylinder is a weight-loaded 
valve which is closed by its own weight when 
the cylinder is the right way up, and opens 
by sliding in its guide when the cylinder is 
tilted bottom upwards. The bottom of the 
cylinder is arranged to take a sample bottle. 
A tapping in the cylinder carries a lead to a 
McLeod gauge and another to a pump for 
evacuating the cylinder. The opening of the 
weight-loaded valve gives a sudden decrease 
of pressure and the oil in the sample bottle 
explodes into the cylindrical chamber. The 
balls and rollers on to which the spray settles 
give the large thin-film interface between the 
oil and the vacuum. 


TEST PROCEDURE AND CALCULATION OF GAS 
CONTENT 

A sample is tested as follows. The sample 

bottle is filled and screwed into its place on 
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the cylinder. The cylinder is evacuated down 
to about 0:005mm of mercury and the 
cylinder isolated by means of a vacuum-tight 
cock. The oil in the sample bottle is isolated 
by the weight-loaded valve. Readings oi the 


cylinder pressure and the oil temperature are 
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Fig, 3—General arrangement of final design 


now taken and the cylinder inverted. After a 
few seconds another reading of pressure is 
taken. The air content is calculated in the 
following way. 
Let : 
Py = 760mm Hg 
T,=273 deg. Cent. 


V,= Volume of the air from’ the 48-5 cubic 
centimetre oil sample at N.T.P. 

V.=Free volume in cylinder (cubic centi- 
metre). 

V,=Volume of air in 100 cubic centimetres 

oil at S.T.P. (per cent). 
=Pressure measured in cylinder (mm Hg). 
Temperature of oil sample (deg. Cent.) 





Fig. 2—Assembly of first design 
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By the gas law, 


PoVo _ Pav. 
T. (273+-T) 
so that 
y,_ 273VPy 
© 760 (273+T )° 
Hence, 


y. 273 V P9100 
* 760 (273 +-T 48-5 
and, since the volume of the cylinder is 
1080 cubic centimetres, 


_799 P, 
*" (273+T ) 
for the instrument described. 


The vapour pressure of most hydraulic oils 
is sufficiently low to be neglected—typical 
values are shown in the following table. If 
the vapour pressure is less than 7-5 x 10mm 
Hg, the error for an oil having a 2 per cent 
air content is less than | per cent of the oil 
volume. In cases where the vapour pressure 
cannot be neglected, its value must be sub- 
tracted from P, in the formula. 


Vapour Pressure (mm Hg) 


Temperature, 
deg. Cent 


Oil No. | Oil No. 2 Oil No. 3 
20 2-4x 10" 1-4x10-* 2°9x10~ 
40 1-6x10-° 1-1x10~ 2:6x10- 
cu) 83-10" 6-3x10~* 1-810 
80 5«19 3-0» 10" 9°-S«x10-* 
1-3 «10 1-210 4-3x10 


100 


CHECK ON ACCURACY 

The new apparatus gives repeatable results 
and its accuracy has been checked by com- 
parison of results from the M.E.R.L. version 
of the Van Slyke apparatus. A silicone fluid 
(M.S.200) and * Decalin ”’ (C,)H,,) were used 
as the test fluids because they do not cause 
foaming in the Van Slyke apparatus. The 
vapour pressure of the silicone fluid is too 
small to be measured at room temperature 
and that of “ Decalin ’’ is Imm Hg at 25 deg. 
tests 


Cent. Representative results from 
on the same sample are shown below. 
Gas content, per cent 
Sample fluid . . 
as chsh i M.E.R.L.-Van Slyke | Firth-Kane 
Silicone 1$-2+40°5 15-340-3 
Decalin *’ 13-8+0°5 13-240-3 


As can be seen, the agreement is satisfac- 
tory for practical purposes. The range of 
error given in the above table is based on an 
assessment of possible reading inaccuracies 
in the various quantities involved. 


FINAL DESIGN OF APPARATUS 


One of the disadvantages of the first 
design (Fig. 2) was that it was time 
consuming to dismantle for cleaning, which 
is required after every air content assessment. 
Attention was therefore given to ease of dis- 
mantling and ease of cleaning. The apparatus 
shown in Fig. 2 also suffered from supporting 
brackets of unsurpassed ugliness and of 
limited utility. Some attempt was made in 
the final design® (Figs. 3 and 4) to improve 
both the appearance and the mechanical 
operation. One of the major changes is that 
in the final design it is possible to dismantle 
and remove the whole chamber assembly by 
unscrewing the upper jack screw. The com- 
ponents can then be dipped into a degreasing 
agent and dried in a blast of warm air. 
Another change is that the support frame for 
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Fig. 4 (a)—Final version of apparatus dismantled 





Fig. 4 (6)—Final version of apparatus assembled 


the cylinder is arranged as a cantilevered 
bearing from a fabricated steel frame. 

The accuracy of the instrument is, at the 
moment, determined largely by the accuracy 
of pressure measurement. Work is con- 
tinuing to improve the method of measuring 
pressure by simple means. 
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British Shipyard Mission 


BY OUR INDIAN CORRESPONDENT 


THE United Kingdom Shipyard Mission, 
led by Mr. James Lenaghan, whose report is now 
in the hands of the Indian Government, visited 
India last year to advise the Government on 
the site and the layout of a new shipyard and the 
equipment which would be required to establish 
it, and to furnish estimates of the capital costs. 
The sites visited by the Mission were 
Diamond Harbour and Geonkhali near Cal- 
cutta ; Paradip in Orissa ; Tuticorin in Madras 
(three sites); Cochin in Kerala (four sites) ; 
Mangalore (two sites) ; Bhatkal (two sites) and 
Karwar (two sites) in Mysore; Trombay, 
Mazagaon Dock and Kandla in Bombay State. 
None of the sites examined, according to the 
Mission, are ideally suited for development. 
Nevertheless, the five named in the Report, viz. 
Cochin, Mazagaon Dock, Kandla, Trombay and 
Geonkhali, were worthy of further consideration. 
About the five sites recommended, the Mission 
said : 

Cochin.—It is an expanding port and a 
number of industries subsidiary to shipbuilding 
are already established there ; rail transport and 
other services are good and there is a working 
force of labour familiar with industrial process ; 
the site is not perfect from civil engineering point 
of view but the problems are not insuperable. 

Mazagaon Dock.—This is a recognised ship 
centre and redevelopment of the part of the present 
establishment for building of cargo ships up to 
12,000 tons deadweight is a practical proposition. 
However, only four ships of this tonnage could 
be built in a year and the output would thus fall 
substantially short of the target (eight to twelve 
ships per year). The main advantage is that 
Mazagaon Dock can be developed quickly and 
at a reasonable cost. 

Kandla.—Kandla would be a suitable site for 
shipbuilding if it were not so remote from other 
industrial areas. In all probability there would 
be difficulty in recruiting and retaining tech- 
nicians and specialised labour. 

Trombay.—Trombay is advantageous from the 
civil engineering construction point of view, 
but the initial dredging of the yard frontage 
and of a channel connecting the site with exist- 
ing deep-water bay would be costly. Also, 
maintenance dredging would be a heavy recur- 
ring annual charge. 

Geonkhali.—This is the better of the two sites 
near Calcutta. It is near the steel-making dis- 
tricts. The River Hooghly is, however, con- 
sidered to be unreliable for safe launching and a 
continuous heavy dredging might, in time, 
endanger the foundation works. 

The estimated costs at the five sites are: 
Cochin, Rs. 19-16 crores* ; Kandla, Rs. 20-31 
crores ; Trombay, Rs. 18-38 crores ; Geonkhali, 
Rs. 20-88 crores ; and Mazagaon Dock (some- 
what different proposals), Rs. 7-04 crores. 
These estimates have been prepared, says the 
report, on the assumption that the complete 
shipyard including the dry-dock and repair 
facilities would be ready and in full use in a 
period of about three years. The total payments 
necessary for the purchase of equipment abroad 
would be Rs. 2-75 crores (about £2,000,000). In 
the case of Mazagaon Dock, these payments 
would amount to less than £1,000,000. 


No action has yet been taken by the Govern- 
ment on the Mission’s report. There is at present 
only one shipyard in the country, at Visakha- 
patnam (THE ENGINEER, July 18, 1952) whose 
performance so far has been somewhat unsatis- 
factory and far below expectations. It com- 
pleted 100,000 gross register tons in July and has 
turned out fourteen vessels during the last six 
years, including ten of modern design. Early in 
September this year, Mr. G. L. Mehta, former 
Ambassador to the United States, took over 
from Mr. N. R. Pillai as Chairman of the Board 
of Directors of the company managing the ship- 


yard. Mr. Mehta will also advise the Gov- 
ernment on the establishment of the new 
shipyard. 


* Rs. I crore ~ £750,000. 














Oct. 31, 1958 


THE ENGINEER 


Castle Donington Power Station 


Castle Donington power station, which was officially opened on October 22, is 
designed to house six identical 1OOMW sets, of which five are already in operation. 
Steam conditions are 1600 /b per square inch gauge and 1060 deg. Fah. at the 
boiler stop valve, and the 830,000 /b per hour boilers are stated to be the largest 


in operation in Europe at the present time. 


Three of the sets supply the 132kV 


grid, while the remaining sets are connected to the 275kV supergrid. 


HE 600MW thermal power station at 

Castle Donington, Leicestershire, which 
was Officially commissioned on October 22, is 
situated on the River Trent, the nearest 
supply of cooling water to the East Midland 
coalfield. The station, construction of which 
began in 1951, is laid out for six 10OOMW 
turbo-generator sets operating with steam 
conditions at the turbine stop valve of 1500 1b 


per square inch, and 1050 deg. Fah. Five of 


these sets were put into service between 
November, 1956, and May of this year; the 
last is to follow next spring. Each turbine 
set is associated with a single boiler rated at 
830,000 Ib per hour, stated to represent the 


cooling water to the condensers. The six 
prestressed turbo-alternator block founda- 
tions contain a further 17,000 cubic yards of 


concrete. The remaining foundations consist . 


of 19in diameter cast-in-situ bored piles, 900 
for the building and 428 for the chimneys. 
The turbine room, the 150ft high boiler- 
house and auxiliary plant bays are housed 
in a building 560ft long and 280ft wide; a 
utilisation of 28 cubic feet per kilowatt 
installed is achieved. 

Walls are reinforced concrete up to Sft 
above operating floor level (30ft above the 
ground), and precast concrete panels at 
both ends of the building. Higher up, the 





Castle Donington power station from the south west 


largest boilers in use in Europe at the present 
time. The station delivers current to the 
region at 132kV and also helps to supply the 
southern parts of the country by way of the 
275kV supergrid. 

Representing perhaps the biggest single 
step forward in generation technique up to 
its time, Castle Donington (shown above) is 
noteworthy on account of the increased 
capacity of its boiler and turbine units, the 
omission of spare boiler capacity and the 
advanced steam conditions. Economy in 
design is reflected in the use of less expensive 
and lightweight cladding materials for the 
buildings in place of heavy brickwork. 

Buildings.—The station covers a total area 
of 190 acres and is situated about 7 miles 
south-west of Derby. The subsoil comprises 
a layer of water-bearing gravel overlying a 
deep bed of hard marl, on which the main 
structures have been founded. A 17ft thick 
continuous raft containing 24,000 cubic 
yards of concrete carries the heavy loading 
from the coal bunkers and the adjacent 
turbine room. Three 9ft 6in diameter ducts 
are formed in this raft, too, and which carry 


boiler-house walls consist of asbestos cement 
sheeting of a special section, and adjustable 
metal louvres, while the turbine room walls 
also are of asbestos cement sheeting, but 
backed with perforated thermal-acoustic 
lining, surmounting a continuous horizontal 
band of 11ft high patent glazing. The use 
of these materials was motivated by a desire 
for economy and the shortage of bricks at 
the time. 

The whole of the main building is steel- 
framed, the total steel weight, including 
bunkers, being 9200 tons, most of it welded 
with riveted or bolted site joints. The main 
support girders of the suspended boilers 
have a span of S56ft, a depth of 12ft, and a 
weight of 32 tons. Each of their knife-edge 
bearings, 140ft above ground, carries a load 
of approximately 1000 tons. Lacking support 
from solid walls in resisting lateral forces the 
building was given a longitudinal and trans- 
verse portal frame construction combined 
with horizontal bracing in the plane of the 
floors. 

The bunkers are designed on the stressed- 
skin principle and are believed to be the 
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lightest of their kind in relation to the amount 
of coal carried. The roof is of lightweight 
steel decking and provided with skylights. 
Throughout the building the keynote lay on 
simplicity and maximum economy in the 
use of steel. 

The two circular reinforced concrete chim- 
neys are 425ft high and have an internal 
diameter at the top of 23ft. They are lined 
with acid and heat-resistant brick. The four 
cooling towers measure 210ft diameter at the 
base and are 300ft high. They are constructed 
entirely of reinforced concrete. 

Two separate blocks adjacent to the main 
building house the station control room, 
administrative offices, workshops and stores. 
Other facilities include a first aid centre, 
canteen, kitchen and locker rooms. 

Plant Layout.—Each of the six turbo- 
alternator boiler sets forms an independent 
unit. The machines are arranged trans- 
versely to the length of the turbine hall, 
with the auxiliaries of each arranged on 
either side of the turbo-alternator foundation 
block. Outside, to the south of the turbine 
house, are the transformer bays in which are 
placed the main generator transformers and 
various units, station and auxiliary trans- 
formers. Between the south side of the 
turbine room and the transformer bay, the 
auxiliary switchgear and battery bay stretches 
the full length of the station, with the cable 
tunnel underneath. The boiler house is to 
the north of the turbine room and between 
the two is the bunker bay, accommodating 
the plant control rooms, de-aerators and 
tanks at intermediate levels. 

Electrostatic precipitators are fitted between 
the boilers and the chimneys, while the ash 
and dust handling plant is situated between 
the two chimneys at the back of the boiler 
house. 

The station control room is to the south 
of the main building, between the trans- 
former bays and the 132kV_ substation. 
Immediately to the south of the main build- 
ing lie the railway sidings, bounded by the 
main Derby-Nottingham line running from 
east to west. Adjoining the main building 
to the east and south of the siding is the coal 
storage area. 

All high - speed heavy auxiliaries are 
mounted at basement level near the units 
which they serve. These include the boiler 
feed pumps and extraction pumps, pulverising 
mills, primary air and forced draught fans. 
The induced draught fans are at ground level 
between the precipitators and the chimneys. 

Coal Handling.—Incoming coal trains are 
split into groups of wagons which are side- 
tipped in four-wagon tipplers fitted with 
automatic doors and dust exhausters. The 
wagons are afterwards moved off by electric 
capstans and remade into trains for return 
to the collieries. 

From the tippler hoppers the coal is trans- 
ported by belt conveyors either to the boiler 
bunkers or to stock. Electromagnetic vibrat- 
ing feeders and coarse coal crushing equip- 
ment are incorporated in the belt train. 

When handling 124-ton capacity wagons, 
the tipplers can deliver 180 tons per hour of 
coal; they are designed to handle standard 
wagons of up to 244 tons capacity. 

Coal can be delivered to the bunkers at the 
rate of 960 tons per hour either from the 
tipplers or reclaimed from the coal store. 
Stocking out and reclaiming is done by belt 
conveyors, each about 2000ft long, working 
in conjunction with an automatic belt 
tripper for stocking out, and a travelling 
transporter and hopper for reclaiming. 
For moving coal within the store, use is made 
of bulldozers. The storage area, which can 
also be supplied by road, is about 40 acres 
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Coal stocking area, showing grab cranes used for reclaiming, with stocking-out cross conveyor behind. 
Outside the crane area the coal is moved by means of bulldozers 


in size and can hold 536,000 tons at a depth 
of 15ft. 

Steam Raising Plant.—With feed at 400 
deg. Fah. each of the six boiler units has 
an evaporative rating of 830,000 Ib per hour, 
with steam conditions at the superheater 
outlet of 1600 lb per square inch gauge and 
1060 deg. Fah. Each unit comprises radiant 
boiler, primary and secondary superheaters, 
economiser, air heater, and forced and 
induced draught fans, together with fuel 
pulverising plant and oil-burning lighting- 
up equipment. 

The boiler and furnace section constitute 
twin furnace chambers of the fully radiant 
kind without convection surface. The twin 
furnace is formed by an additional central 
water wall and reduces the ratio of furnace 
volume to cooling surface, thereby allowing 
a lower temperature gradient between the 
centre of the furnace and the water walls. 
The single boiler drum, water walls, boiler 
and superheaters are suspended from the 
main steel frame. 

A horizontal primary superheater, com- 
prising three self-draining banks, is fitted as 
well as a pendant secondary superheater. 
Between them is a pair of spray attemper- 
ators which control the final steam tempera- 
ture to within +15 deg. Fah., coarse control 
being obtained by selection of the fuel 
burners. 

Twenty pulverised fuel burners are arranged 
in tiers in the front water wall of each boiler, 
in addition to which there are twelve auto- 
matic heavy oil burners with low tension 
spark ignition, capable of carrying 10 per 
cent of the maximum load. 

Each boiler is served by five pressure ball 
pulverising mills, each with its own primary 
air fan. A primary air heater is installed to 
deal with any coal which is exceptionally 
wet. Maximum boiler output can be main- 
tained on normal fuel with only four of the 
mills Two rotary-regenerative air pre- 
heaters are provided for each boiler. The 
economisers are of the plain continuous loop 
design. 

Two forced draught fans driven at con- 
stant speed, two induced draught fans 
driven by two-speed motors, and twin 
electrostatic dust precipitators, complete the 
main boiler equipment. 


Ash Handling—Ash discharged from the 
twin water-filled hoppers at each boiler is 
washed into sumps from where it is removed 
by grab cranes to a drainage apron. The 
drained coarse ash is removed by lorry, and 
the slurry of fine ash is drained into the 
dust sump from where it is pumped through 
four 14in pipes to disposal pits 3 miles 
away. Surplus water from these pits can be 
returned and re-used. In order to avoid 
sediments clogging the pipes, when the flow 
is to be stopped the pipes are first washed 
through with clean water. 

The boilers have twelve precipitator dust 
hoppers each, from which dust is ejected by 
high-pressure water jet. Each boiler also 
has six boiler and economiser dust hoppers, 
and each of the two chimneys has four dust 
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hoppers, from which dust is ejected into the 
dust sluices by windswept valves. 

Turbo-Alternators—The turbines, which 
have been briefly described in our issue of 
January 4, 1957, page 10 are shown 
below. They have two cylinders with sixteen 
impulse stages in the high-pressure cylinder, 
and five on each side of the double-flow low- 
pressure cylinder which includes in each 
half a Baumann multi-flow exhaust stage. 
This device serves to deal with the large 
volume of low-pressure steam in the final 
stage without the need for excessively long 
blades. The last stage is divided between 
two wheels, the first of which carries an 
inner and outer ring of blades, the other only 
a single blade ring. Both the inner blades of 
the first wheel and the blades of the second 
are covered by a common divergent casing 
which is mounted on the blade rings and 
rotates with them. This casing separates 
the steam flowing towards the last wheel 
from that which has already been completely 
expanded through the outer blades of the 
last-but-one wheel. The outer diameter of 
that wheel and of the end wheel are the 
same and correspond to the maximum 
permissible tip speed of about 1066ft per 
second. 

Steam conditions at the turbine stop valve 
are 1500 1b per square inch gauge and 1050 
deg. Fah. For feed water heating, steam is 
bled off at six points and passed to the corre- 
sponding stages of the regenerative feed 
heating train. These consist of three low- 
pressure heaters, the third being a high-level 
de-aerator operating above atmospheric pres- 
sure down to approximately 50 per cent of 
full load ; and three high-pressure stages 
made up of two 50 per cent capacity banks 
in parallel, giving a final feed temperature 
of 400 deg. Fah. 

The twin two-pass condensers total 80,000 
square feet of cooling surface and consume 
64,000 gallons per minute of cooling water. 
Condensate is extracted by one of two 100 
per cent duty extraction pumps, and air is 
extracted by two of three 50 per cent duty 
Leblanc air pumps. A quick-start rotary 
exhauster is also fitted. 





Turbine hall with five 100OMW turbo-alternator sets. 


A sixth set is to be commissioned next April. 


Steam conditions at the turbine stop valve are 1500 Ib per square inch, 1050 deg. Fah. The alternators 
are hydrogen cooled 
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The extraction pumps deliver condensate 
through the low-pressure heaters to the 
de-aerator surge tank from where it is drawn 
to the feed pump suction main. Each 
turbine boiler unit has two 100 per cent 
duty feed pumps driven by two 3140 h.p., 
2970 r.p.m. constant speed motors, capable 
of discharging 900,000 lb of water per hour 
at 1950lb per square inch. The water 
reaches the boiler through the high-pressure 
feed heaters and the economiser. 

Each turbine has a pair of single-effect, 
bled steam evaporators connected in parallel 
across the de-aerator and the second heater 
bled steam points, which together can pro- 
duce 25,000 lb of make-up water per hour. 
The necessary water comes from wells on 
the site and is first treated in a hydrogen ion- 
sodium zeolite plant. For the initial filling 


of the boilers there is, in addition, a portable 
3800 gallons 
plant. 

The overall length of the sets (83ft 54in) 
has been kept to a minimum by the use of 
a two-cylinder turbine design with increased 


per hour demineralisation 
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has an average minimum summer flow 
of only 8,500,000 gallons per hour, against 
25,000,000 gallons per hour required by 
the completed station. This fact and the 
need to limit the discharge temperature 
required the installation of four cooling 
towers which are placed between the con- 
denser output side and the suction side of 
the river pumps. There are six horizontal, 
double-entry centrifugal pumps each rated 
at 70,000 g.p.m. at 38ft head and powered 
by a 1030 b.h.p., 367 r.p.m. 3-3kV motor. 
Behind the pumps are fixed coarse screens 
and six double-flow travelling band fine 
screens. 

The four tower pumps are each driven by 
a 1710 b.h.p. 420 r.p.m., 3-3kV motor and 
have outputs of 75,000 g.p.m. at a head of 
59-5ft. Intermittent chlorination is applied 
at the condensers to prevent slime develop- 
ment. This obviates the need for periodic 
manual cleaning. 

High-Pressure Pipework.—The pipework 
is of steel alloyed with nickel, chromium, 
vanadium and molybdenum, with butt- 





Section of 275kV substation showing bulk oil circuit breakers, 12ZOMVA auto-transformers and overhead 
connections 


diameters for the high-pressure blading, 
forged construction of both high-pressure 
and low-pressure rotors, and the use of a 
rigid coupling between the high-pressure and 
low-pressure shafts. Governing and com- 
bined stop and emergency valves are mounted 
in two steam chests alongside each turbine. 

Each of the six JOOMW, 3000 r.p.m. alter- 
nators generates at 13-8kV, the first three 
are designed to give this output at a power 
factor of 0-8, their transformers feeding 
directly into the 132kV grid. The last three 
generators are designed for a power factor 
of 0-9 and are for direct connection to the 
275kV supergrid. All the generators are 
hydrogen-cooled at 0-51lb per square inch 
gauge. 

Heat Balance and Output.—Overall effici- 
ency at the terminals is 33 per cent, the best 
figure of the Board’s stations for the second 
year running. Of the total heat in the fuel, 86 
per cent (at C.M.R.) is used in raising steam, 
5-1 and 5-4 per cent respectively are lost 
to dry flue gas and to moisture and the 
combustion of hydrogen, and 2 per cent and 
1-5 per cent are lost to unburnt carbon, 
or are unaccounted for. 

Output is running at 69,000,000kWh per 
week and coal consumption at 37,000 tons 
per week. 

Cooling Water System.—The river Trent, 


welded joints fitted with bolted, loose 
ring backing flanges. On account of the 
high cost of such pipework, no steam-driven 
auxiliaries have been installed. 

Control Room.—Each turbine-boiler unit is 
controlled from a centre situated between 
the turbine and boiler, containing all instru- 
ments for the automatic operation of the 
boiler, coal pulverising plant, and turbine, 
together with remote controls for auxiliary 
motors, turbine supervisory equipment, and 
alarm systems. The main control room is 
housed in a separate building south of the 
transformer bays. Here are the controls 
for load and reactive output and those of 
the individual circuits at 132kV, 275kV, and 
the station auxiliary system. 

Transformers and Switchgear.—Sets 1 to 
3 are connected by 120MVA, 13-8/145kV 
transformers to the 132kV_ switchgear 
at which voltage the machines are switched 
and synchronised. Sets 4 and 5 were the 
first machines in the country to be connec- 
ted by 1O6MVA, 13-8/275kV transformers to 
the 275kV switchgear, at which voltage they 
are switched and synchronised, and the sixth 
alternator will be connected in a similar 
manner. Each set has a 13-8/3-3kV unit 
transformer permanently connected to supply 
the auxiliaries, in addition to which there 
are two station and two starting transformers 
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connecting the 3-3kV system to the 132kV 
busbars. Where required, 3-3kV/415V 
transformers supply circuits for low voltage 
auxiliaries and lighting. 

All transformers are of outdoor design, 
the generator transformers of OFW type, 
the auto-transformers of OFB and the 
auxiliary transformers of ON type. All 
transformers, and the oil system of the 
turbo-alternators, are protected by a fixed 
fire detection and extinguishing installation. 

The 132kV outdoor switching station has 
twenty bulk oil-filled circuit breakers of 
3500MVA rupturing capacity, controlling 
three L|OOMW alternators, two 275/132kV, 
120MVA auto-transformers, and two banks 
of 132/3-3kV station transformers. Further 
switches are used for three bus couplers, 
two bus sections, six feeders, and a reactor. 
There are skeleton bays for a further ten 
circuits when they are required. The alter- 
nator circuits are equipped with surge 
diverters. 

In order to avoid the reserve bars of the 
centre section having to cross the main 
busbar with overhead connections, a short 
length of 132kV, 0-6 square inch cable, two 
cables per phase, has been introduced in the 
bars. The first and third busbar sections 
are coupled by means of a 9OMVA reactor. 

The 275kV outdoor switching station 
illustrated here has bulk oil circuit breakers 
with a rupturing capacity of 7SOOMVA. 

The 132kV connection between the gener- 
ator transformers of sets Nos. 1-3 is made by 
oil-filled cables, as is the connection to the 
low voltage side of the auto-transformers. 
Generator transformers of the remaining sets 
(and of the sixth set) will be connected to 
the 275kV switchgear by overhead steel- 
cored aluminium conductors. 

Auxiliary Supplies.—The completed station 
will utilise some 1550 auxiliary motors 
from 3140 h.p. for the boiler feed pumps 
to fractional motors for the controls. 
Total installed motor capacity will be 
about 92,000 h.p. Motors above 150 h.p. 
operate directly on 3-3kV while standby 
motors for the turbine, oil, and hydrogen 
systems are connected to the main station 
batteries. 





PRincipaAL CONTRACTORS. 


Consulting Civil Engineers, Freeman, Fox and Partners ; 
associated architects, Cliffora Tee and Gale. Preliminary Civil 
Engineering Works, William Moss and Sons, Ltd. Foundations 
and Aqueducts, Main Building Superstructure, Control Room 
and Subsidiary Buildings, Taylor Woodrow Construction, Ltd. 
Main Building Structural Steelwork and Coal Bunkers, Sir 
William Arrol and Co., Ltd. Cooling Towers, Mitchell Con- 
struction Company. Reinforced Concrete Chimneys, J. L. Kier 
and Co., Ltd. 

Turbo-Aiternators and Condensing Plant, Metropolitan- 
Vickers Electrical Company, Ltd. C.W. and River Water Valves, 
J. Blakeborough and Sons, Ltd. Boiler Feed Pumps and Motors, 
Mather and Platt, Ltd. Boiler Plant, Babcock and Wilcox, 
Ltd. Instruments, Bailey Meters and Controls, Lid. Coal 
and Ash Handling Plant, Babcock and Wilcox, Ltd. H.P. 
Steam and Feed Pipework, Aiton and Co., Ltd. Electric Over- 
head Travelling Cranes, Clyde Crane and Engineering Company, 
Ltd., and Wharton Crane and Hoist Company, Ltd. Cooling 
Water/Tower Pumps, Worthington-Simpson, Ltd. River 
Water Screens, Ledward and Beckett, Ltd. Water Treatment 
Plant and Demineralisation Plant, Permutit Company, Ltd. 
em Precipitators, Sturtevant Engineering Company, 

td. 

Transformers, Metropolitan-Vickers Electrical Company, Ltd. 
275kV, 132kV, 3-3kV Switchgear and Reactors, British Thom- 
son-Houston Company, Ltd. 275kV_ Isolators, Ferguson 
Pailin, Ltd. 415V Switchgear, English Electric Company, Ltd. 
415V Contactor Control Gear, Contactor Switchgear, Ltd. 
Surge Diverters, E.M.P. Electric, Ltd. Metering, Chamber- 
lain and Hookam, Ltd. 275kV Overhead Connections, Riley 
and Neate, Ltd. 132kV Power, Control, Instrument, Multicore 
and Telephone Cables, British Insulated Callender’s Construc- 
tion Company, Ltd. Telephones and Staff Location Equip- 
ment, Communications Systems, Ltd., and Automatic Telephone 
and Electric Company, Ltd. Annunciator Desks, Standard 
Telephones and Cabies, Ltd. 


INSPECTION OF VEHICLE HEADLAMPS.—The Road 
Research Laboratory of the Department of Scientific 
and Industrial Research has now published Road 
Note No. 23, “ Vehicle Headlamp Testing.’ This 
comprises a brief description of some examples of 
headlamp and a procedure for a qualitative check 
on their functioning. In an appendix the method 
of functioning of a number of test equipments is 
described. The text is comprehensive in some 
respects—the effect of fitting 12V bulbs in a 6V circuit 
is described—but makes no reference to United States 
practice : hence, there is no mention of sealed light 
units or of mechanical setting devices. 
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Inauguration of Glasgow’s Glen 
Finglas Water Supply 


4n additional source of supply for Glasgow's domestic water was inaugurated on 


October 23 by Her Royal Highness the Princess Margaret. 


The new works ha ved 


long-term reliable yield of 7-2 m.g.d., water being diverted into the main reservoir 
of Glasgow's system, Loch Katrine (which itself was opened by Queen Victoria in 


October, 1859), through a tunnel from the Finglas catchment. 
it can be replaced by a dam forming the second stage of the 


illustrated herewith ; 


The intake is 


scheme at a later date. 


AST week Her Royal Highness the 
Princess Margaret inaugurated the Glen 
Finglas works, which have been built for 
the water department of the Corporation 
of the City of Glasgow. The city’s principal 
source of water is Loch Katrine and its 
associated catchment, and aqueducts lead 
from Loch Katrine to the city. The new 
works augment this supply by diverting 
water from the Glen Finglas catchment 
nearby, and are thus generally similar in 
character to much of the diversionary work 
undertaken in other Highland catchments by 
the North of Scotland Hydro-Electric Board. 
The principal work in the Glen Finglas 
scheme is thus a rock tunnel, 2} miles in 
length, which has been driven from an 
intake in Glen Finglas to Loch Katrine. A 
point of special interest about this develop- 
ment is its subdivision into two stages. 
Later on, when the demand again increases, 
a dam will be built in Glen Finglas to replace 
the present intake weir, thus approximately 
doubling the yield from the Finglas catch- 
ment. It is claimed that annual interest 
charges of £60,000 have been saved by con- 
structing the scheme in two stages in this way. 
Glen Finglas lies to the east of Loch 
Katrine and is drained by the Finglas Water 
and River Turk to Loch Vennachar. The 
catchment has an average annual rainfall of 
78in and ranges in level from 500ft to 2500ft 
above sea level. The range of flows in the 
River Turk varies from about 0-4 to 1000 
m.g.d. The powers obtained by the Corpora- 
tion by a 1915 Act authorised the construc- 
tion of a dam in Glen Finglas about 115ft 
high and 800ft long at crest level to create a 
storage for 3500 m.g. This would supply an 
average of 20 m.g.d. to Loch Katrine through 


the tunnel. At the same time, the flow in the 


River Turk below the dam would be main- 
tained at 10 m.g.d. and the compensation 
water from Loch Vennachar (at present 
dammed by the Corporation) to the River 
Teith would be increased by 5 m.g.d. to 
494 m.g.d. 

The intake scheme, as built, consists of the 
24 miles long tunnel and a low intake weir 
across the River Turk. The tunnel has been 
designed to form an integral part of the 
larger scheme. The estimated yield to Loch 
Katrine of the intake scheme is 10-3 m.g.d. 
which, after allowing for additional water 
from Loch Katrine to Loch Vennachar to 
maintain the statutory compensation to the 
River Teith in dry periods, will give a net 
additional reliable yield to the city of 
7-2 m.g.d. Thus, with the inclusion of the 
present Gorbals supply of approximately 
4 m.g.d., a new total of about 101 m.g.d. is 
available in Glasgow. 

A fully automatic intake will divide the 
river flow so that no water will be abstracted 
when the river flow is below 10 m.g.d., and 
that at greater flows, 10 m.g.d. will pass to 
the river. In high floods, flows in excess of 
70 m.g.d. will also pass to the river over an 
overflow weir. Thus the maximum rate of 
abstraction to Loch Katrine is 60 m.g.d. 


INTAKE WORKS 


The intake works on the River Turk are 
constructed of reinforced and mass concrete 
and extend for 200ft across the river between 
the training walls on either bank. The site 
for the intake is approximately 120 yards 
upstream of the proposed site for the dam, 
and is situated at an island dividing the river 
into two channels. Water will thus pass to 
Loch Katrine whilst the proposed impound- 
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ing dam is under construction at any future 
date. 

The intake works, which are illustrated 
herewith, are divided into three sections ; 
recorder house and operating platform, 
intake to Loch Katrine, and overflow weir. 
The recorder house and operating platform 
are built on the original island in the river, 
and incorporate an orifice fish pass. The 
fish pass contains four orifices and, at a 
flow of 10 m.g.d., there is about 5ft difference 
between upstream and downstream water 
levels. The fish pass takes all the river flows 
up to 10 m.g.d. and at higher river flows is 
kept at 10 m.g.d. automatically by an 
auxiliary float valve and 1 Sin diameter piping. 

The intake weir is 30ft in length and 
comes into Operation when the flow in the 
river exceeds 10 m.g.d. Water passing over 
the intake weir enters the covered channel 
from the intake through a large rectangular 
orifice in the supporting pier of the foot- 
bridge. The covered channel is roofed to 
increase the length of overflow weir available 
to deal with large floods, and at its outlet 
the flow is controlled by a 36in square sluice. 
The upper limit of abstraction to Loch 
Katrine is determined by the sluice opening, 
and side weirs at the covered channel and 
downstream side of the intake. After pass- 
ing through the 36in square sluice, the water 
discharges into the bottom of a 12ft diameter 
concrete lined shaft. 

On the east side of the recorder house is the 
main overflow weir, 110ft in length, con- 
structed, between contraction joints, in 
sections each about 30ft long. This is of 
mass concrete construction, although the 
downstream slope near the recorder house has 
been stone pitched. Incorporated in the 
overflow weir is a 24in diameter scour. At 
each end of the intake the river banks have 
been protected by training walls, the ground 
and rock formations being reduced and 
levelled to allow unrestricted flow of the 
river when in flood. 


DIVERSION TUNNEL 


The diversion tunnel, approximately 160 
yards long, is of horseshoe cross section 
based on 12ft diameter inside the concrete 
lining, and has a gradient of | in 30. From 
the shaft at the west end of the intake it 
runs approximately parallel with the river 
and passes under the proposed site for the 
dam envisaged in the 1915 Act. At this 
point, the lining of the tunnel has been 
thickened. The larger diameter of the 
tunnel and the steeper gradient are to make 
provision for diverting the whole flow of the 
River Turk into this tunnel during the con- 
struction of the dam. The main shaft at 
the junction of the downstream end of the 
diversion tunnel and the tunnel aqueduct 
would then be connected to the river below 
the dam site, thus maintaining both the river 
flow and the supply to Loch Katrine at the 
same time. 

TUNNEL AQUEDUCT 

[he tunnel aqueduct, which is common to 
both stages of the scheme, is of horseshoe 
cross section based on 8ft diameter inside 
the lining and has a gradient of | in 3000. 
Its length from the main shaft at Glen 
Finglas to the portal at the outlet channel, 
Loch Katrine, is approximately 4060 yards. 
The tunnel has a concrete linmg throughout 
of 6in minimum thickness. About 400 yards 
of the lining has been reinforced with Sin by 
44in rolled steel joists in the form of arch 
girders, steel bank bars being used as lag- 
ging between the girders. It is calculated 
that, when the tunnel aqueduct is delivering 
water to Loch Katrine at a rate of 60 m.g.d., 
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the water in the tunnel will be about 4ft 6in 
deep and flowing at 70 yards per minute. 

The main shaft at the junction of the 
diversion tunnel and tunnel aqueduct is 18ft 
in diameter with unreinforced concrete walls 
of 2ft minimum thickness. The shaft is 
40ft deep. 

The tunnel aqueduct and diversion tunnel 
were driven in rock throughout, except for 
the upper part of the trench where the 
diversion tunnel was constructed in open 
cut, which was of peaty material. The water 
from the tunnel aqueduct discharges into a 
stilling basin, where the direction of the flow 
is changed, and then cascades into the outlet 
channel leading to Loch Katrine. 

Tunnel driving was limited to two headings, 
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one from each end. Working day and night, 
the average rate of driving per week per 
heading was 40 linear yards. The rock 
encountered in the tunnel was mainly meta- 
morphic grit and schist, and the driving 
followed the conventional ‘* Swedish” 
method. The tunnel was dry on the whole, 
and small inflows of water were dealt with 
by pre-formed or drilled weep-holes in the 
concrete lining of the tunnel walls. 

The whole scheme, which has cost about 
£600,000 in total, has been designed and built 
under the direction of the chief engineer and 
manager of Glasgow's water department, 
Mr. S. D. Canvin, and his staff. The main 
contractor was A. A. Stuart and Sons 
(Glasgow), Ltd. 


Electricity Supply to Industry 


By SIR HENRY CLAY, Bt.* 


HE capital cost per kilowatt installed of 

conventional generating stations has 
increased very little in this country of 
recent years, due to the much larger units 
of plant now being installed, but the cost 
of transmission equipment has risen and 
the nuclear stations which will carry a 
progressively larger proportion of the 
load have, of course, a very much higher 
capital cost. The supply industry is 
well aware of this and of the need to find 
load for the efficient base load stations 
during the night and week-ends, and to this 
end a 300MW pumped storage plant is being 
built in spite of the high capital cost and 
losses inherent in it. 

Power at times when the demand is low on 
the “* Grid ” system can be provided cheaply. 
No additional capital equipment is needed 
and only the most efficient stations are run- 
ning with the lowest fuel cost per unit sent 
out. However, the C.E.G.B. tariff, with a 
fixed unit charge whatever the time of day, 
takes no account of this and, in fact, can be 
said to subsidise the peak load day users as 
against the high load factor supplies. It 
seems unrealistic for the C.E.G.B. to supply 
low cost power to their pumped storage plant, 
but not to industry. If night power were 
made available to industry at a cost more 
nearly representing the true cost of its pro- 
vision, electro-chemical and electro-thermal 
processes could expand to make use of it. 

What is required is that the C.E.G.B. 
reduce the unit charge during the night and 
at week-ends and also lower the coal incre- 
ment at these times, even if this means some 
increase in the day-time charges. Such a 
revision of tariff would enable the Electricity 
Boards to offer low night rates to major 
industrial consumers who have a high load 
factor. It would not appear practicable to 
offer these low rates to all consumers ; but 
without infringing the requirement under the 
Electricity Act of not showing undue pre- 
ference, it would be possible to offer the lower 
unit rates for off-peak demands of over, say, 
1000kW where the off-peak load factor 
exceeds perhaps 50 per cent. 

So that industry could make the most use 
of this off-peak power, it would be desirable 
for the hours in which it is available to be as 
long as possible. As a start, the “ Grid” 
tariff off-peak hours of 7 p.m. to 7 a.m., 
Mondays to Fridays, and the whole of the 
week-end except 7 a.m. to 12 noon, 
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Saturdays, would seem practicable. 

From published information, it would 
appear that the Generating Board could 
provide the Electricity Boards with night and 
week-end power at a unit rate of about 
0-35d. with a coal increment of 0-0005d. per 
Id. change in coal cost per ton. 

Not only does the “ Grid” tariff favour 
day as against night loads, but some of the 
Electricity Boards’ industrial tariffs actually 
penalise high load factor consumers. The 
Yorkshire Electricity Board’s high-voltage 
tariff, incidentally one of the lowest in this 
country, may be taken as an example. For 
a consumer with a demand above SOOkKVA, 
the steps in the demand charge are merely 
equivalent to a fixed annual charge of £150 
and the tariff becomes :— 

Demand charge : 

£4 2s. 6d. per annum per kilovolt-ampere. 


Unit charge : 
Ist ... 3000 units per kilovolt-ampere per annum 
at 0-675d. 
Next 1200 units per kilovolt-ampere per annum 
at 0-625d. 
Above ... 4200 units per kilovolt-ampere per annum 
at 0- 55d. 


For a consumer using more than 4200 
units per kilovolt-ampere per annum, i.e. with 
a load factor over 48 per cent, the tariff can 
be rewritten and discloses a hidden demand 
charge in the stepped unit rates amounting 
to an additional £1 18s. 9d. per annum, made 
up as follows :-— 


3000 x (0-675 —0- 55)d. = 3000 x 0: 125d “Yat 3 
1200 x (0-625 -0-55)d. = 1200 x 0-075d. = ris 
£118 9 
The tariff, therefore, becomes :— 
Fixed charge £150 per annum 
kVA charge : 
£4 2s. 6d. +£1 18s. 9d. £6 Is. 3d. per annum 
Unit charge ... 0- 55d. 


It will thus be seen that consumers with a 
load factor of about 50 per cent and over 
pay a surcharge over the low load factor 
consumers of up to £1 18s. 9d. per kilovolt- 
ampere. The argument, that it isreasonable for 
a high load factor consumer to pay a higher 
demand charge because diversity is less, is not 
true in general in industry, because the low 
load factor consumers are almost invariably 
those who work only during the normal day- 
time, when their load factors are often high. 
As a result, such a consumer contributes just 
as much, and possibly more, to the Area 
Board’s peak as the consumer who works 
throughout the twenty-four hours with an 
annual load factor of, say, 60 per cent. 
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The high load factor consumer, moreover, 
takes many more units per kilovolt-ampere 
without increasing the amount of distribution 
plant which the Electricity Board has to pro- 
vide, and much of this consumption is during 
the night, when the load is low and the losses 
incurred are, therefore, small. On the tariff 
given above, the Board makes 0-08d. on 
each unit, i.e. the difference between the 
buying price of 0-47d. (now 0-46d.) and the 
selling price of 0-55d. For the same distribu- 
tion plant provided by the Board, therefore, 
a 20 per cent load factor consumer, besides 
paying a lower demand charge, contributes 
only about 12s. nett per kilovolt-ampere as 
against about 47s. for an 80 per cent load 
factor consumer. 

To sum up, if the Central Electricity Gene- 
rating Board reframed their tariff to represent 
more accurately the actual cost of giving the 
supply and, to a lesser extent, if the Electricity 
Boards did not penalise the high load factor 
consumer, electricity could take over from 
other forms of fuel a worthwhile amount of 
thermal process work and, in addition, bring 
to or keep in this country electro-chemical 
and electro-thermal work which must other- 
wise be carried out in those parts of the world 
where electricity is provided more cheaply. 
The extent to which this is possible and how 
far industry could rearrange its methods of 
working to take power only during periods 
of low system load can only be found by a 
full investigation, but it is undoubtedly 
substantial. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 
STEEL FOR LAND BOILERS, RECEIVERS AND 

OTHER PRESSURE VESSELS 

No. 1633: 1958. Price 6s. This is a revised 
publication which deals with the plates, sections, bars, 
rivet bars and rivets used in the construction of land 
boilers, receivers and other pressure vessels. A 
rearrangement of contents (into two sections—for 
general and specific requirements respectively) makes 
for simpler and quicker interpretation of the require- 
ments for the six grades of material. 

Among the subjects dealt with under the 
* General ” section are: manufacturing margins, 
marking, testing. Another section deals principally 
with chemical composition, heat-treatment and 
mechanical properties of the steel. An appendix 
which is included gives the ratio of the 0-2 per cent 
proof stress at elevated temperatures to the minimum 
specified tensile strength at room _ temperature. 
Further appendices include the metric equivalents of 
the rolling margins for plates, and details of the 
tensile test pieces extracted from B.S. 18 (Tensile 
Testing of Metals). 


GENERAL RECOMMENDATIONS FOR THE 
SAMPLING OF MANGANESE ORE 

No. 3035 : 1958. Price 4s. The recommendations 
given in this publciation are based on the work of 
Technical Committee 65, ‘“‘ Manganese Ore,” of the 
International Organization for Standardization, and 
are almost identical with the general agreement 
reached at the I.S.O. meeting in Leningrad in August, 
1956. The publication relates to the sampling of 
manganese ore in freight wagons immediately before 
the ore is loaded into a ship or immediately after 
discharge at the port of arrival. 

It is applicable to all manganese ores, and the 
recommendations concern the size of the ore, the 
certificated samples and the number of increments, 
method of sampling, and the reduction of the certi- 
ficated sample. An appendix provides a recommended 
method for locating the points of sampling in the 
freight wagons. 


SULPHURIC ACID FOR LEAD-ACID 
BATTERIES 
No. 3031 : 1958. Price 4s. 6d. This new publica- 
tion on sulphuric acid for lead-acid batteries specifies 
limits for the presence of: residue on ignition, 
chloride, sulphur dioxide, combined ammonia, 
nitrogen (other than combined ammonia), iron, 
copper, manganese and arsenic in the acid, and nine 
appendices each contain a detailed method for deter- 
mination of these constituents. A final appendix 
provides a formula for calculating the volume of 
sulphuric acid to be taken for test. 
No requirements are given for the strength of the 
acid, since it is normal trading practice for the pur- 
chaser to specify this when ordering. 
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LETTERS AND LITERATURE 


Letter to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


POWERED SUPPORTS IN COAL MINES 


Sir,—Your report on the recent World 
Power Conference, in the October 3 issue, 
contains the passage : 

“ Strata control was a serious problem (in 
Great Britain) and powered, self-advancing 
means of support were devised for roof 
control ; 70 to 75 per cent of them are 
operated hydraulically and the rest are 
mechanical.” 

As a matter of interest, I think it is worth 
pointing out that this statement is incorrect. 
All powered support systems in British mines 
are operated hydraulically. Some mechanical 
powered systems have been devised on the 
Continent, and one or two were shown at the 
recent Mining Exhibition in Essen, but to 
the best of my knowJedge none of them has 
ever progressed beyond the experimental 
stage. 

C. TREHARNE JONES 

Dowty Mining Equipment, Ltd., 

Tewkesbury, Glos. 
October 22, 1958. 


Book Reviews 


Heat Exchangers. By W. HRYNISZAK. 

Butterworth’s Scientific Publications, 4 and 

5, Bell Yard, London, W.C.2. Price 63s. 
THis book deals specifically with heat 
exchangers for gas turbines. In addition to 
considering the problem of heat exchanger 
design, per se, the author devotes a good 
deal of attention to the interaction between 
the design of the heat exchangers and that 
of the remainder of the gas turbine unit, 
which brings in considerations of perfor- 
mance, cost, weight, transient behaviour, and 
so on. This is a vital aspect of the subject 
and one which has not received as much study 
in the past as its importance warrants. 

The first few chapters of the book describe 
in general terms the different variants of the 
recuperative and regenerative heat exchanger, 
after which methods of expressing heat 
exchanger performance are defined, first 
by means of “internal efficiencies’? which 
take account, respectively, of thermal per- 
formance, pressure losses, and leakage losses, 
and then by means of “ external efficiencies ” 
which express the combined effect of these 
losses on the performance of the appropriate 
gas turbine cycle. This leads on to an analysis 
of the influence of heat exchanger perfor- 
mance on the optimum pressure ratio of a 
gas turbine cycle, and typical curves are 
derived for the simple gas turbine cycle. The 
theoretical design of heat exchanger matrices 
of recuperative and regenerative equipments 
is then considered in detail, followed by 
chapters on practical configurations for both 
general classes. In the final third of the book 
a number of particular aspects of design are 
discussed, including part-load behaviour, 
influence on governing characteristics, 
methods of testing, stressing, materials and 
cost and weight considerations. Lists of 
references and also of relevant British and 
foreign patents are given at the ends of the 
chapters. 


The author has clearly not attempted to 
produce a book on the fundamentals of heat 
transfer, and indeed the reader needs to 
begin with a firm grasp of basic ideas in heat 
transfer and gas turbine theory if he is to get 
the most out of the book. On the other 
hand, this is not a designer’s handbook, in 
the sense of a book containing recommended 
formula and data ready for direct use in 
design, since much of the numerical informa- 
tion quoted is illustrative rather than the 
result of a broad correlation of experimental 
results. The book will be of most value to 
the development engineer, who will find in it a 
full and informed discussion of his problems 
and a description of a wide range of possible 
solutions, together with a statement of the 
theoretical basis of heat exchanger design. 

A minor criticism is that mathematical 
expressions are sometimes put down without 
adequate explanation, and although they can 
usually be derived from knowledge of basic 
theory, this adds to the labour of working 
through the theoretical sections. The descrip- 
tive matter is generally very clearly written, 
but occasionally one would wish to see a 
change in the wording; for example, 
‘““water equivalent”? is more usual than 
“water value,” on page 229 “* unstable ”’ is 
used for “* unsteady,’ and on page 158 the 
distinction between “* reduction in area ”’ and 
“* contraction ”’ is not brought out. 


Inorganic Fibres. By C. Z. CARROLL- 
PORCZYNSKI. National Trade Press, Ltd., 
Drury House, Russell Street, London, 
W.C.2. Price 57s. 6d. 

MAN-MADE fibres have an ever-increasing 
social and industrial importance, and in the 
field of organic fibres many striking advances 
have been made. These fibres are more 
susceptible to chemico/physical studies and 
developments, and consequently the basic 
investigations and literature have been biased 
in their direction. Inorganic fibres offer 
many more difficulties to fundamental studies 
and, indeed, the one naturally occurring 
type, asbestos, known and used for over 
2000 years, has defied detailed structural 
analysis. Modern technological demands 
for materials to withstand higher and higher 
temperatures have given an impetus to the 
exploitation of inorganic fibres in protective 
fabrics and as heat insulants. The growth 
of the plastics industry and the concomitant 
need for suitable fillers and reinforcers has 
added to the demand for glass-like and 
asbestos fibres in particular. The applica- 
tions of inorganic fibres now cover many 
technological fields and doubtless their uses 
will grow as their potential is appreciated and 
realised. 

This book is published at an opportune 
time, introducing the newcomer to the 
subject of the technologies of production and 
uses of a wide variety of fibres and giving the 
experienced reader a comprehensive survey 
and work of reference. The text is very 
extensive in coverage of topics, including, 
in its nineteen chapter headings, glass fibres, 
glass wool, slag wool, rock wool, mineral 
wool, metal wools, refractory fibres, asbestos 
and metallised fabrics. In other chapters 
the applications of asbestos and glass fibres 
and fabrics to the construction of reinforced 
plastics, and their contributions to electrical 
insulation techniques, are adumbrated. It is 


difficult to be critical of the factual material, 
which covers so many technical aspects of 
production and application, particularly since 
the author has evoked the help of numerous 
specialists in the respective topics. The latter 
give authority to the text, but necessarily add 
emphasis to the piecemeal treatment afforded 
to each type of fibre, resulting in a lack of 
critical comparison between fibres in their 
common applications. The author, an 
expert in the asbestos field, devotes half the 
space to glass and asbestos and elsewhere has 
apparently written largely around the tech- 
nical literature. However, he gives a wealth 
of information on the production and appli- 
cations of inorganic fibres and provides many 
excellent illustrations to enliven the text. 
The data are numerous in character and 
origin, including many from North America 
and the Continent, to the extent that the 
reader might well take a second glance at the 
flyleaf to check that the book is a home 
product. Any lack of balance is well com- 
pensated by nearly 1000 references and 
bibliographies, including many patents which 
are mostly of pre-war vintage, leading 
the reader into any desired specialist field of 
study. 

Those hoping to find accounts of the 
general physical characteristics and chemical 
forms of fibres will be disappointed. Little 
appeal is made to the physics of fibres and 
to the special attributes developed by their 
various geometrical arrangements. The con- 
tents are essentially practical in type, giving 
many facts on the user properties, such as, 
mechanical strengths, thermal coefficients, 
chemical resistance, compositions, &c., which 
will be of great value to the technologist and 
manufacturer. The book is well presented 
and very readable, requiring little scientific 
background for its assimilation. Topics are 
delineated under separate headings, and so, 
with the many tables and diagrams, reference 
is made easy. Shortcomings of one sort or 
another are endemic to this type of text: the 
subject of particular interest seems to be 
either omitted or briefly dismissed, but, in 
fact, there is a limit to what can be contained, 
and here the author’s choice reflects accu- 
rately the present interest and commercial 
demand for products. 


Prestressed Concrete. By P. B. Morice and 


E. H. Cootey. Sir Isaac Pitman and 
Sons, Ltd., 39, Parker Street, London, 
W.C.2. Price 57s. 6d. 


THis book does not attempt to cover the 
whole field of prestressed concrete, yet most 
of the important facets of the subject will be 
found here. It briefly discusses materials and 
their properties with copious references show- 
ing where further information can be found. 
It then deals in far more detail with the 
theory of statically determinate beams where 
the authors employ the Guyon approach 
rather than the Magnel one. Then, for the 
first time in book form, is presented in an 
excellent way the theory of continuous beams 
and portals and this, although available in 
papers and proceedings, is extremely valuable. 
Tanks and pipes are also discussed in some 
detail, but the design method for domed tanks 
is not likely to appeal to many engineers. 
Here will be found collected together much 
of the theoretical and experimental work 
carried out, particularly by Professor Morice, 
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at the Cement and Concrete Association, and 
it is very useful to have it in this form. Yet 
when this has been said one is left with the 
feeling that the authors have a keener in- 
terest in certain of the theoretical problems 
associated with prestressed concrete than in 
the practical ones. That part dealing with 
practice does not bear comparison with the 
theoretical work. Much of it is dated. It is 
a pity, for instance, that although the book is 
up to date (1957) in some respects, it states 
that no British Standard exists for prestress- 
ing wire, although one was published in 1955 ; 
also the allowable stresses suggested do not 
bear much resemblance to those in the draft 
Code of Practice. The detailed modus 
operandi of the various stressing systems 
could well have been omitted, and the 
examples chosen of works in prestressed 
concrete hardly do justice to the subject. 

To sum up, the book will be of interest and 
value to the prestressed concrete designer, but 
the engineer interested in its more practical 
aspects will be a little disappointed. 


Proceedings of the Second Symposium on 
Concrete Shell Roof Construction. Teknisk 
Ukeblad, Oslo, Norway. Price 105s. 

Tuis book, covering as it does the progress in 
design and construction of shell structures 
in the period 1952-57, contains a wealth of 
detailed information on the subject. In this 
period many notable structures have been 
built and prestressing has been applied more 
extensively so that longer spans have been 
made economically possible. 

The symposium, held in Norway, was dis- 
tinguished by the high quality of the contri- 
butions. It reviewed structures either con- 
structed or projected, new trends in shell 
design, research and finally, in a short section, 
prestressed and precast shells. In the first 
section is given a very adequate review of 
shell structures which have been built. The 
proposed method (now nearing successful 
completion) of lifting shells cast on the 
ground is perhaps a forerunner of more 
economical building methods. In the design 
section, in which is to be found the largest 
number of papers, many approaches are 
made to the more complicated design prob- 
lems such as continuity, and surfaces other 
than circular. One hopes that this is only the 
beginning and that the future will yield 
solutions more amenable to the design office. 
Progress in the use of electronic computers 
to reduce the labour necessary even for 
normal shells is also to be looked for. Shells 
are perhaps remarkable in that no cata- 
strophic failures have occurred, but this is 
not to say that further work on their stability 
is not required, particularly if spans are 
increased beyond present day limits. The 
experimental work described in the sym- 
posium is useful in this respect but Professor 
Haas’ remark that there is a lot of unco- 
ordinated research work in various countries 
appears to be sadly true. 

This symposium appears to have been very 
worthwhile and the collected papers are 
excellently presented and reproduced. They 
form a valuable addition to the literature on 
this subject. 


Motor Vehicle Exercises in Calculation. By 
H. G. Mies and L. W. F. Even. Cleaver- 
Hume Press, Ltd., 31, Wright’s Lane, 
London, W.8. Price 5s. 6d. 


THESE exercises, the answers to which are 
provided, cover the work of the first_ year 
and second year of the Motor Vehicle Tech- 
nology course in the City and Guilds syllabus: 
revision exercises covering the first year 
work are included. The exercises are con- 
ceived to interest the student of automotive 
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engineering, e.g. assuming a transmission 
efficiency, find the thrust at a given speed. 
A collection of data and formule appear : 
one may be surprised to find brake mean 
effective pressure derived from power rather 
than vice versa. 

One part of the text of interest to those 
outside the educational profession is the set 
of specimen questions. In view of the 
complete predominance of high-speed engines 
in motor vehicles, it is frightening that 
examinees should be set toevaluate the bearing 
pressure on a small end bush, or the com- 
pressive stress in a connecting rod, given 
information about the gas forces alone. 


Space Exploration. By Patrick Moore. 
Cambridge University Press, Cambridge. 
Price 3s. 

THIS pamphlet is a readers’ guide to books 

having some relation to space travel. There 

is a short introduction by the author. Over 

100 books are mentioned and enough is 

written about each entry to tell the reader 

of the pamphlet what kind of book it is, fully 
technical, popular, for children, &c., and 
what it covers. Prices and publishers are 
mentioned. The books are listed under the 
headings general astronomy; solar system; 
radio and stellar astronomy: astronomical 
instruments; historical and biographical; 
high-altitude research and the International 

Geophysical Year; general astronautics; and 

rockets and earth satellites. A number of 

periodicals which frequently publish material 
on astronomy are also listed. 


Sur quelques nouvelles généralisations de la 
théorie des nombres complexes et leur 
applications. By Dimitri P. RIABOUCH- 
INSKY. Part I: “Les nombres com- 
plexes generalisés et leur application en 
géométrie, algébre, analyse et mécanique 
des fluides.”’ Publications Scientifiques 
et Techniques du Ministére de I’Air, No. 
343. Service de Documentation et d’In- 
formation Technique de |l’Aéronautique, 
Magasin C.T.O., 2, Avenue de la Porte- 
d’Issy, Paris (15e). Price Ffr.2750. 

THE author shows the principal stages of 

development of the general theory of complex 

numbers, and discusses certain points which 
are at present admitted, but to which, in his 
view, objections must be raised. Besides 
x+iy, i=V--1, the general theory due to 
Grasmann recognises two other kinds of com- 
plex number, viz. x+-jy, /?=1, (/—lI)j+1) 
=Q0; and x+ky, k*=0. These have been 
applied to the theory of quaternions and the 
helix calculus. Starting from the idea that 
these numbers might lend themselves to the 
definition of novel basic operations, the 
author shows that the passage to the absolute 
value y==|x|, and the return to the relative 
value x +[y. as well as the passage to the 
(Euclidian) limit L(x)=0 (coincidence of lines 
and points), and the return from the limit 
x=L-(0), are such fundamental operations 
which lead to the new complex numbers 
mentioned. The theory finds many applica- 
tions in fluid mechanics. As an extension of 
such ideas, the author introduces complex 
functions of the type x+i.y, where i, 
= +-V e(x, y). 


Books Received 


Theoretical Electromagnetism. By W. R. Myers. 
Butterworth’s Scientific Publications, Ltd., 4 and 5, 
Bell Yard, London, W.C.2. Price 42s. 

Ball and Roller Bearings, Their Theory, Design and 
Application. K. G. Heyden and Co., Ltd., 52, 
Cranbourne Gardens, London, N.W.11. Price 56s. 

An Introduction to Fluid Dynamics. By F. J. Bayley. 
George Allen and Unwin, Ltd., Ruskin House, 
Museum Street, London, W.C.1. Price 28s. 
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Obituary 


S. LIVINGSTON SMITH, C.B.E. 


ALL those connected with British ship- 
building and shipbuilding research through- 
out the world will have heard with deep 
regret that Dr. S. Livingston Smith died 
at his home at Kingswood, Surrey, on 
Monday last. Dr. Smith, who was in his 
seventieth year, was the Director of Research 
of the British Shipbuilding Research Associa- 
tion and was the first holder of that office, 
being appointed in 1944. In the following 
years, the Association, under his direction, 
has been established as the central research 
organisation of the shipbuilding, ship repair- 
ing and marine engineering industries, and a 
large programme of research covering a wide 
range of subjects has been carried on. 

Dr. Smith received his technical education 
at the City and Guilds Engineering College, 
South Kensington, and after taking his degree 
of B.Sc. and A.C.G.1. in 1909, he obtained 
his practical training with the Thames Iron- 
works, Shipbuilding and Engineering Com- 
pany, Ltd. After a year spent as inspecting 
engineer with the Crown Agents for the 
Colonies he became a lecturer in the mechan- 
ical engineering department of the City and 
Guilds College and then from 1915 to 1918 
was engaged in secret experimental work for 
the Royal Society war committee. In the 
following year Dr. Smith served as an 
officer in the R.A.F., being in charge of the 
engineering section of the marine training 
depot, and he then returned to the mechanical 
engineering department of the City and 
Guilds College where he worked under 
Professor W. E. Dalby. He was appointed 
Assistant Professor in 1926 and in 1931 
became Reader in Mechanical Engineering, 
University of London, and his research work 
was recognised by the award of the degrees 
of M.Sc. in 1921 and of D.Sc. in 1923. The 
University also appointed him as the Chief 
Engineering Inspector of Technical Institu- 
tions. 

From 1939 to 1944 Dr. Smith was Super- 
intendent of the Engineering Department of 
the N.P.L. and carried out research for the 
Defence Services. In 1944, as already 
recorded, Dr. Smith became Director of 
Research of the British Shipbuilding Research 
Association and presented many papers on 
the work of that Association before various 
learned societies both at home and abroad. 
Perhaps particular reference may be made to 
the resistance experiments on the ‘ Lucy 
Ashton” and work on nuclear propulsion 
of ships. Papers on the latter subject were 
presented, in association with Dr. Richards, 
at the centenary meetings of the Institution of 
Engineers and Shipbuilders in Scotland in 
1957 and this year at the Second United 
Nations International Conference on the 
Peaceful Uses of Atomic Energy. Dr. Smith, 
who was a vice-president of the Institution of 
Naval Architects and a past vice-president 
of the Institution of Mechanical Engineers, 
was also a member of the Institution of Civil 
Engineers and of the Institute of Marine 
Engineers and a Fellow of the City and 
Guilds Institute. His knowledge and experi- 
ence were widely used and he served on 
a number of committees including: the 
Executive Committee and the Froude Ship 
Research Sub Committee of the N.P.L. ; 
the Admiralty Committee on the Application 
of Nuclear power to Marine Purposes ; 
the Admiralty Advisory Committee on 
Structural Steel ; the Research Board of 
Pametrada ; and the Main Corrosion Com- 
mittee of the British [ron and Steel Research 
Association. 
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Metallurgical 


Beryllium—Present and Potential 
Uses 


For a long time, beryllium was used almost 
exclusively in the manufacture of the approxi- 
mately 2 per cent beryllium-copper alloy, 
which can readily be worked into wire or 
sheet by forging, drawing and rolling, and 
then heat-treated to a tensile strength of 
some 65 to 70 tons per square inch, with 3 to 
5 per cent elongation ; this, with its non- 
magnetic and non-corrosive quality, being 
very suitable for use for springs for all 
types of recording instruments. The alloy 
shows no loss of strength up to about 200 deg. 
Cent., being thus superior to phosphor 
bronze for this duty, and permits a greater 
deflection than spring steel without taking 
permanent set. It is also employed for non- 
sparking tools for use where there is a fire or 
explosion risk. “ Beryllium Copper” is the 
title of a recent sixty-one-page brochure, by 
E. Voce,* constituting a most comprehensive 
treatment of the subject. 

Until its special qualities as a reflector or 
moderator in nuclear reactors were appre- 
ciated, beryllium metal had little application. 
Its resistance to atmospheric corrosion, and 
much lower linear absorption for X-rays than 
any other metal of relatively high melting 
point, ensured it a limited use for the windows 
of X-ray tubes making diffraction studies ; 
and it was also employed for electrodes for 
neon signs and targets for cyclotrons. During 
the last decade, however, beryllium has come 
into extended use because of its low capture 
cross section for neutrons. Thus, as described 
in a paper by L. F. Bolandt presented at the 
Atomic Energy Management Conference in 
Chicago on March 17, 1958, the A.E.C. 
Engineering Test Reactor at Idaho Falls has, 
surrounding the core of the reactor, an inner 
reflector of beryllium. Its primary purpose 
is to reflect neutrons from the chain reaction 
back into the core, thus reducing the amount 
of fuel needed, and increasing reactor effi- 
ciency. Beryllium is also added to magnesium 
alloys for fuel element cladding. There are 
many other potential uses, particularly for 
structural application in aircraft and missiles, 
for, as shown in Table I, beryllium is the only 


Tasve |—Physical Properties of Beryllium Compared 
with Other Aircraft Metals. 


(Estimates based on sheet metal comparisons) 


Elastic Tensile 

Melting | modulus strength, 

Specific point, 10° Ib per tons per 

gravity deg. Cent. $q. in Sq. in 

Bery! lium 1-84 1280 40-0 18-36 
Aluminium 2-70 660 9-6 11-38 
Magnesium 1-74 650 6-5 11-23 
Sicel 7°86 1535 30-0 80-110 
Titanium 4-51 1660 15-5 58-76 


light metal with a high melting point, a very 
high elastic modulus and a tensile strength 
better than that of most non-ferrous metals. 
In strength-to-weight ratio, beryllium is 
superior to magnesium, aluminium and 
stainless steel. 

The fabrication and properties of com- 
mercially pure beryllium have been described 
by J. Williams.t The metal is extracted by 
two methods : thermal reduction and fused 
salt electrolysis. The chief thermal reduction 


* Publication No. 54 of the Copper Development Association 
55, South Audley Street, London, W.1 (March, 1958) 


+ Journal of Metals, June, 1958, page 401 
3 Metallurgical Reviews, 1958, Vol. 3, No. 9, page 1. 
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process uses magnesium reduction of beryl- 
lium fluoride at temperatures above the 
melting point of beryllium ; the metal, when 
formed, coalescing into globules which float 
to the surface of the melt, the entrained 
beryllium and magnesium fluorides being 
removed by melting in vacuum or under 
partial pressure of argon. The chief elec- 
trolytic process uses an electrolyte of the 
fused eutectic of sodium and beryllium 
chlorides at an operating temperature of 
about 350 deg. Cent. Electrolytic beryllium 
(99-0 to 99-5 per cent Be) is generally purer 
than the thermally reduced metal (98-5 to 
99-3 per cent Be), the chief contaminants 
being sodium and chlorine from the electro- 
lyte. By quenching the electrode into ice-cold 
water, some of these two contaminants are 
removed, but about 1000 to 3000 parts per 
1,000,000 of chlorine usually remain. From 
the nuclear aspect, chlorine is undesirable, as 
the neutron capture cross section of beryllium 
is increased from 10 to 20 millibarns per 
atom by the presence of 1000 p.p.m. of 
chlorine. The chlorine content can be 
reduced by two methods. Vacuum melting 
will lower it to below 20 p.p.m., and may also 
reduce the oxygen content. Alternatively, 
the beryllium may be ball milled, to expose 
the chloride-holding layers, these being then 
removed by chemical or physical means. Of 
the large number of leaching agents tried, 
10 per cent aqueous oxalic acid has proved 
most effective in reducing the chlorine level 
to 200 to 300 p.p.m., which appears satisfac- 
tory for many purposes. The end product is, 
of course, beryllium powder. 

The powder can be consolidated by cold 
compacting and sintering, a pressure of 80 
tons per square inch giving a metal with a 
density of some 1-6 grammes per cubic centi- 
metre, and a mechanical strength, in the 
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Fig. 1—UlItimate tensile stress plotted against 
temperature 


unsintered state, of some 1-9 tons per square 
inch. The optimum particle size distribution 
is 204 to 30u. The cold compact is sintered 
in open beryllia boats in a neutral atmosphere 

hydrogen, the rare gases or a vacuum— 
under a pressure of 5 x 10-°mm Hg., sintering 
for five hours at 1200 deg. Cent., giving a 
density of 1-85 grammes per cubic centi- 
metre. Hot compacting is effected by un- 
sheathed and sheathed methods of consolida- 
tion. Beryllium of nearly theoretical density 
can be obtained by the compacting of powder 
in direct contact with a graphite die at 1000 deg. 
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Cent., interaction between the beryllium and 
the die being prevented by inserting a liner 
of mild steel, for beryllium and iron do not 
interdiffuse rapidly below 1050 deg. Cent., 
and the lowest eutectic temperature of the 
system is 1080 deg. Cent. The light load is 
maintained for periods up to four hours in a 
vacuum. The working of consolidated beryl- 
lium by extrusion, rolling, forging, coining 
and swaging, as also the machining and 
joining, are discussed by Williams in con- 
siderable detail. The tensile strength and 
elongation of metal of various types are 
shown in Figs. | and 2 respectively. 

The basic features of the deformation and 
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Fig. 2—Tensile elongation plotted against temperature 


fracture of beryllium single crystals have been 
investigated and confirmed by several investi- 
gations. Slip occurs on the (0001) and (1010) 
planes in the [1120] direction; cleavage 
occurs on the (0001) and (1120) planes ; 
twinning takes place on the (1012) planes. 
Slip on (101x) planes at temperatures above 
600 deg. Cent. is suspected, but has still to 
be confirmed. Above about 400 deg. Cent. 
the mode of failure changes from trans- 
crystalline to intercrystalline, and the tensile 
elongation for most types of beryllium reaches 
a maximum at or near this temperature. In 
this temperature range, also, the strength and 
elongation of hot-compacted powder and 
hot-extruded cast beryllium are very sensitive 
to the strain rate ; the lower the strain rate, 
the lower the strength and elongation. There 
are few data on the elevated temperature 
mechanical properties of other types of 
beryllium at slow strain rates. The reasons 
for the change in mode of fracture at about 
400 deg. Cent. are not yet known. Most 
engineering components are subjected to 
complex stresses in service, and little is 
known of the behaviour of beryllium at room 
or elevated temperatures under such con- 
ditions. Fabricated beryllium possessing 
highly anisotropic properties would be 
expected to show to least advantage under 
complex stresses. A number of techniques 
can be used to join beryllium to itself and 
other metals, provided that the joints are 
required to operate under stresses at tem- 
peratures not far removed from room tem- 
perature. To produce joints of beryllium 
to itself capable of maintaining adequate 
strength over long periods at high tempera- 
tures, both solid-phase pressure welding and 
autogenous fusion welding techniques are 
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possibilities which have to be thoroughly 
explored. 

The industrial hygiene of beryllium and 
its compounds is discussed in some detail 
by Williams, and is also the subject of a 
recent and well-documented brochure of the 
manufacturers.§ The chief industrial hazard 
arises from the excessive inhalation of the 
metal and certain of its compounds (such as 
the oxide, chloride, fluoride, nitrate and 
sulphate). This can lead to inflammation of 
the upper respiratory tract, and affect the 
lungs. An acute respiratory disease, appear- 
ing a relatively short time after exposure, 
may proceed fatally ; or there may be a com- 
plete recovery. A chronic poisoning, beryl- 
liosis, involving lung damage, may not 
appear until many years after exposure. On 
the other hand, many early workers on the 
metal, at a time when no precautions were 
being taken, show no ill-effects even to-day. 
The hazard thus appears to be due almost 
entirely to personal idiosyncracy. About one 
person per 1000 is allergic to beryllium and 
this cannot be determined beforehand. 
Recommendations for permissible levels of 
atmospheric contamination laid down by the 
U.S. Atomic Energy Commission, and fol- 
lowed at the Atomic Energy Research Estab- 
lishment, are as follows :— 

(i) The average concentration throughout 
an eight-hour working day should be below 
2ug per cubic metre. 

(ii) At no period should the concentration 
exceed 25ug per cubic metre. 

Compliance with these standards is deter- 
mined by air sampling and monitoring pro- 
grammes. The recommendations have 
remained unaltered since they were made in 
1950, and no new cases have arisen since their 
adoption. 

Although a solid metal or oxide part is 
non-hazardous, the risk of harm is renewed 
by machining, high-temperature heating or 
other processes giving rise to dusts, fumes or 
vapours. Among sources of hazardous 
fumes and dusts are the removal of gates and 
risers, flash grinding, machining, welding and 
brazing. So long as no fine dust can be 
dispersed, fabricating operations on bare 
beryllium up to 600 deg. Cent. appear to 
require no special extract, but each individual 
operation should be monitored initially. 
Sheathed working operation up to the highest 
temperatures used has been enployed com- 
mercially without incident. Melting and 
casting of beryllium is usually carried out ina 
vacuum, and these operations present no 
difficulty. The opening of such apparatus 
may be attended by dispersion of finely 
divided beryllium, and extract at least com- 
parable with that used in powder handling is 
necessary. Machining is effected : (i) under 
a coolant flow with a moderate extract at the 
tool face ; (ii) with no coolant but a high- 
velocity (2000ft to 3000ft per minute) extract 
at the tool face ; (iii) in a glove-box. High- 
speed slitting and grinding require a coolant, 
and the spray of liquid and fine particles 
must be suitably contained. Deep-hole 
drilling requires a coolant, with only moderate 
extract at the tool face. Argon-arc welding 
should be done in a glove-box, but arc and 
torch brazing operations at temperatures 
below about 600 deg. Cent. require less 
stringent precautions. Among minor 
hazards are skin reactions (dermatitis and 
conjunctivitis) caused by contact with soluble 
beryllium compounds (beryllium fluoride, 
for example). Prevention of skin troubles in 
the event of exposure is best accomplished 
by personal cleanliness and the avoidance 
of physical contact. Any hazard which may 
~ § Plain Talk on Beryllium, published March, 1958, by the 
Beryllium Corporation, Reading, Pa., U.S.A. 
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exist in the use of the 2 per cent beryllium 
copper alloy is of a low order. The cold 
forming of strip or wire, and the subsequent 
low-temperature hardening at 600 deg. Fah. 
does not give rise to dust or fumes in any 
significant volume. In machining this alloy, 
the most highly concentrated beryllium 
effluent is emitted during the first machine 
cut. A preparatory coat of heavy oil applied 
to the work tends to inhibit this effect. 


High-Strength Zirconium-Copper 
Alloy 

ESSENTIAL components of missiles and air- 
craft are small electric motors and a.c. 
generators. For these, commutator materials 
must operate continuously at temperatures 
above the softening temperature of silver- 
bearing copper ; which was until recently the 
best material available. A new zirconium- 
copper commutator alloy, N-4, is described 
by Webster Hodge,* combining high elec- 
trical conductivity with enough mechanical 
strength at elevated temperatures to resist 
the forces of vibration and _ high-speed 
rotation for these critical applications. Alloy- 
ing copper with silver, zirconium and 
chromium increases the mechanical strength, 
which, in cold-worked metal, is retained at 
higher temperatures, without greatly reducing 
its electrical conductivity. Silver addition to 
about 0-1 per cent progressively raises the 
softening temperature of copper ; but beyond 
this content has little further effect. A zir- 
conium addition of 0-05 per cent increases 
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Cent.) is required to obtain good thermal 
stability. Since the N-4 alloy withstands high 
temperatures, connections from windings to 
N-4 commutator bars can be silver-soldered 
readily. Although silver-copper alloy will 
soften during soldering, N-4 will retain most 
of its hardness. Commutators built with 
the N-4 alloy and alkid vinyl-bonded mica 
will withstand severe vibrations while operat- 
ing continuously at temperatures up to 450 
deg Fah. (232 deg. Cent.). 


Lubrication of Titanium 


Tuis has been investigated by N. Fatica* 
over a period from March 15 to December 15, 
1957, to obtain information about the fric- 
tional properties of modified titanium coat- 
ings, and to compare the wear resistance of 
the best surface treatments in the presence of 
various lubricants using the Shell Four-ball 
Wear Tester and the Falex Tester. It has 
been shown that systems exhibiting high rates 
of wear in one tester will do so in the other. 
If wear is expressed as volume or weight 
loss (W), it can usually be correlated with 
load (L) and time (¢) by an expression of the 
form W= KLt for either tester. The constant 
K comprises the characteristics of the 
machine, the nature of the samples and the 
nature of the lubricant. It is concluded that 
the essential nature of the action occurring in 
either tester is similar, and thus any lack of 
correlation must be ascribed to operation in 
pressure and temperature ranges which differ 
widely. The correlation of wear rates with 
the frictional characteristics of the different 


TABLE |—Room-Temperature Tensile Properties of Commutator Alloys 


Property 


Hardness, Rockwell B ... 
Tensile strength, lb per square inch 





Specimens parallel to rolling direction 


N-4 Zr-Cu 


0-1 per cent silver-copper | 0-8 per cent chromium- 
(cold-rolled) copper* | alloy® 
61 82 | 64 
50,000 71,000 | 53,000 
47,000 64,000 50,500 
8 16 10 
$1 43 ' 54 


Yield strength (0-2 per cent offset), Ib per square inch 
Elongation, per cent ie «ede a eee 
Reduction of area, per cent 


* Solution annealed, quenched, cold-rolled and aged. 


the softening temperature of copper a great 
deal, but a further increase to the limit of 
solid solubility of zirconium in copper (0-15 
per cent) improves the stability and strength 
only a little further. A chromium addition 
of 0-8 per cent gives an age-hardening alloy. 


The room-temperature tensile properties of 


some available commutator alloys are shown 
in Table Il. At room temperature, chromium- 
copper has by far the best mechanical 
properties ; but when notched-bar rupture 
strength of these materials at 550 deg. Fah. 
(288 deg. Cent.) is considered (Table I), 


TABLE I1—Rupture Strength of Commutator Alloys at 550 Deg. Fah. 


After 100 hours, pounds 
per square inch 


Alloy 
Rolling -—— 
| direction Unnotched 

N-4 . ‘a ; Longit. 34,000 
Chromium-copper ... Longit. 36,000 
Silver-copper Longit. 17,500 
a Sa a Trans. 38,000 
Chromium-copper ... Trans 18,500 
Silver-copper Trans. 20,000 


systems was moderately successful with both 
testers. The reproducibility of the results 
for various systems is not sufficiently good to 
differentiate between the various titanium- 
base alloys used in any particular treatment. 
For the various surface treatments examined, 
it seems often possible to obtain equivalent 
wear resistance using electroless nickel plates, 
cyanided, nitrided, carburised, oxidised or 
carburised iron-plated titanium. Of these, 
oxidised and electroless nickel-plated titanium 
fail at high loads. The use of conventional 
lubricants for any but electroless nickel and 


(288 Deg. Cent.) 


After 500 hours, pounds 
per square inch (a) 


Notched Unnotched Notched 
37,500 32,000 | 35,500 
28,000 32,500 | 23,500 
15,500 10,500 | (b) 
41,500 36,500 38,500 
17,000 13,000 12,000 
15,500 14,000 (ec) 


Condition of specimens : N-4 alloy, Zr-Cu—solution annealed, quenched, cold-rolled, aged (Rockwell B 64) ; chromium-copper 


—solution annealed, quenched, cold-rolled, aged (Rockwell B 82) : 


silver-copper—cold-rolled (Rockwell B 61). 


(a) Extrapolated from tests running up to 350 hours. (6) Approximately 10,000 Ib per square inch after 210 hours and decreasing 
rapidly. (c) Approximately 10,000 Ib per square inch after 300 hours and decreasing rapidly. 


only the N-4 alloy can maintain strength for 
extended periods. 

Further, the zirconium-copper alloy does 
not suffer rapid grain growth during anneal- 
ing, except at temperatures above 1500 deg. 
Fah. (815 deg. Cent.). A solution-annealing 
temperature of 1400 deg. Fah. (760 deg. 


*Jron Age, July 10, 1958, page 102. 


carburised iron-plated titanium is unreliable. 
For the other treatments, halogenated 
materials appeared to be the best lubricants. 
It has been shown that, the higher the halogen 
content of the lubricant, the better its lubri- 
cating qualities. 

* Clevite Research Centre. WADC-TR-57-61(Pt. 2). ‘Decem- 
ber 15, 1957. 
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Gas Turbine Test Installation 


The Pescara free-piston gas generator developed in the years before the war, is 


gradually expanding its field of application. 


Basically a diesel engine without 


rotating parts, the generator, because of the absence of bearings, can attain greater 
pressures, and, hence, somewhat higher peak temperatures than the ordinary 


diesel engine. 


When used to supply a gas turbine with high-temperature gas, it 


serves to raise the overall thermal efficiency of the combined cycle to that of the 


diesel cycle. 
several British firms. 


Free-piston gas generators are now being built under licence by 
We recently had the opportunity of seeing a test rig in 


operation at the National Gas and Oil Engine Company's works at Ashton-under- 
Lyne, where Brush gas turbines destined for an I.C.1. plant are being tested in 
conjunction with free-piston gas generators. 


N the occasion of a recent visit to the 
pes of National Gas and Oil Engine 
Company, Ltd., at Ashton-under-Lyne, we 
were able to see in operation a test rig for 
free piston gasifier - gas turbine installa- 
tions. The turbine units actually under test 
were part of an order received two years ago 
by the Brush Electrical Engineering Com- 
pany from Kellogg International Corporation 
for the supply of six gas turbines to be 
operated in conjunction with free piston 
gasifiers. 
2000-3000 h.p., are required for driving 
compressors at an I.C.I. chemical plant at 
Wilton. In that particular arrangement, 
each of the six turbines is to be controlled 
by a throttle valve operated alternatively by 
a constant speed governor driven off the 
turbine shaft, or in response to an air signal 
derived from the driven compressor. Up- 
stream of each throttle valve is an emer- 
gency stop valve which is also used as 
control valve during starting. The same 
system was adopted for the present series of 
tests on the rig. 

Operational requirements demand an inde- 
pendently driven lubricating oil supply 
which, together with high-pressure oil for 
control purposes, is provided by a self- 
contained unit, consisting of an electrically- 
driven main pump, steam turbine driven 
auxiliary pump, associated filters and coolers, 
and relief and reducing valves all mounted 
on a service tank. Such a unit was also in 
use On the test rig. 

The equipment under test during the demon- 
stration consisted of a 2000 b.h.p. turbine 
supplied with gas 
from three National 
* GS34” gasifiers, the 
power being absorbed 
by a water brake 
driven through an 
Allen epicyclic gear- 
box. Tests included 
operation at 1500 and 
2250 b.hp., idling 
and emergency stop- 
ping. 

The turbine (Fig. 1) 
is a five-stage axial 
flow unit with free 
vortex reaction blad- 
ing. A solid forged 
steel rotor with provis- 
ion for internal heating 
to permit quick starting 
is Supported in journal 
bearings, which in 
turn, are housed in the 
turbine casings by a 
system of radial pins to 
ensure correct align- 
ment during Operation. 
A special system of 
pressure balar.cing 
has been employed 
to minimise resultant 


These turbines, with outputs of 


Fig. 1—** 200 *’ series turbine with top half casing removed. 


end thrust on the self-aligning Michell 
type bearing; see page 201, August 9. 
1957. 


The turbine casings of heat resisting steel 
are supported kinematically on a fabricated 
frame, i.e. free but controlled expansion 
both horizontally and vertically is allowed 
from a datum point by the use of pin jointed 
struts and locating keyways. 

This turbine frame size is stated to be 
capable of developing 3000 h.p. when 
matched to three gasifiers at normal gas con- 
ditions, and forms one of the basic frame 
sizes for the power range of 1000—10,000 
h.p. covered by Brush gas turbines. The 
general construction is similar for sizes up 
to 4000 h.p. (3MW) but above this size a 
solid rotor is not employed. 

To keep pressure loss between gasifier 
and turbine inlet to a minimum at full load, 
the throttle valve has been specially designed 
in the form of a right-angled cascade bend 
with adjustable vanes. For full mass flow, 
therefore. the throttle valve loss is reduced 
to that of a cascade bend. 

Two of the six turbines have been tested 
on the rig: the first, a ‘ 280 series’ model 
of design output 2900 h.p. at 10,000 r.p.m. 
and the second, the unit used in the demon- 
stration, a ‘200 series” machine giving 
2000 h.p. at 9000 r.p.m. The initial blading 
adopted for both turbines proved to give 
almost exactly the required flow, with a 
specific gas consumption of about 33 |b 


b.h.p. hour for site full load conditions 
(Fig. 2). 
Initially the turbine was run by hand 





The ** 280 °° 
series is similar, but has a motor-driven barring gear at the inlet end 
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control of the gasifier fuel racks, but later 
the system to be used on the final installation 
was adopted, in which a signal either from 
the governor or driven compressor causes 
the throttle valve to vary the gas pressure to 
the turbine. A separate device senses the 
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Fig. 2—Consumption of Brush free-piston gasifier 
turbines 


change in gasifier delivery pressure and 
causes the necessary adjustment to the fuel 
rack setting. 

The gas conditions at turbine entry for the 
site installation are somewhat lower than 
for a single turbine plant with simpler duct- 
ing and direct fuel rack control. The 2000 
h.p. turbine on test cannot therefore be run 
at full load on two gasifiers, each nominally 
capable -of developing 1000 b.h.p. By 
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Fig. 3—Performance curves of ‘‘ GS34 °° gasifier 


adjustment of blade lengths this matching 
could be achieved. 

It is stated that after the present series of 
tests, a standard Brush 2000 h.p. turbine will 
be installed on the same test rig for a com- 
prehensive development programme. 

The ** GS34 ” gasifier of nominal 1000 gas 
horsepower, is built by National Gas and 
Oil Engine Company, Ltd., under licence, 
to the design of S.1.G.M.A.—Pescara. 
Fig. 3 shows performance curves covering 
75-125 per cent nominal load. 
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Production of 
High-Frequency 
Germanium Transistors 


A new factory for the production of high-frequency surface- 
barrier* transistors has been set up by Semiconductors, Ltd., 
at Swindon. The factory is a single-storey, windowless, 
air-conditioned building, clad in aluminium alloy, all the 
manufacturing processes being conducted on the ground 
floor and all the service plant being in the basement. The 
2 deg. Fah., and the 


The dust content in the 


ambient temperature is controlled to 
relative humidity to +-5 per cent. 
building is less than \ cubic micron per cubic centimetre. 
The services include water purification plant for supplying 
deionised water of about 18 megohms per cubic centimetre 
resistivity. An outline of the production of h.f. transistors is 


given here and the final stage of assembly, welding of the 


can, is illustrated on the right. 


IGH - FREQUENCY surface - barrier 
| transistors are being manufactured in 
quantity in the Swindon factory of Semi- 
conductors, Ltd. Production began last 


July, fourteen months after the formation of 


this company by the Plessey Company, Ltd., 
and the Philco Corporation of America, the 
function of the new firm being to manufacture 
high-frequency germanium and silicon tran- 
sistors made by the Philco electro-chemical 
process. 

Whereas junction transistors require both 
forms of germanium, P and N, the surface- 
barrier transistor uses only germanium N. 
The emitter electrode and the collector elec- 
trode are deposited electrolytically on the 


can be varied to match alterations in factory 
layout. 

The second requirement was the provision 
of dust-free working space with closely 
controlled temperature and humidity. These 
conditions were met by designing the factory 
in the form of a single, completely insulated 
airtight building, without windows, to avoid 
heat losses and having a comprehensive air- 
conditioning plant as described below. 

Structurally, the building consists of a 
light latticed steel frame covered with alu- 
minium sheeting tied into the frame and 
insulated with board and tinfoil. Inside this 
frame there is a 44in brick skin on three sides 
of the building and there is partitioning on 
the fourth side which forms a temporary 





end to allow for future extensions. The 
basement floor is of 18in reinforced concrete 
tanked with natural rock asphalt which is 
protected from the clay by a skin of acid- 
resisting concrete. The ground floor is of 
prestressed concrete T-section slabs. The 
roof is of wood wool slabs, channel reinforced 
with sand cement screed and three layers of 
bituminous felt topped with white spar 
chippings. 

In the 8ft space above the ceiling board 
there is carried about 50 tons of trunking for 
the air-conditioning services. To exclude 
dust particles originating from the fabric of 
the building all the internal walls of the pro- 
duction area are sealed by p.v.c. cocoon 
spraying. There is also a 3ft p.v.c. sheer dado 


opposite surfaces of a wafer of germanium 
N ; these electrodes are plated on the surface 
and the atoms of the coated metals do not 
penetrate the lattice structure of the ger- 
manium wafer. 

To provide the rigorously clean and 
controlled atmospheric conditions required 
for the manufacture of these transistors a 
special factory was built for Semiconductors, 
Ltd., on the Cheney Manor Estate, Swindon, 
by Richard Costain, Ltd. It is a single-storey 
windowless, aluminium-clad building measur- 
ing 200ft by 100ft and providing a production 
area of 20,000 square feet, and there is a base- 
ment to house the air-conditioning plant and 
services, including air filtration and de- 
ionised water. 

The two main requirements were that the 
building should allow for future alterations 
in factory layout upon the introduction of 
new production lines and that dust-free work- 
ing conditions should be provided everywhere 
inside the building. The first requirement, 
that of flexibility in the arrangement of pro- 
duction lines, was met by making all parti- 
tions movable on an 8ft by 4ft grid. Lighting 
fittings and air-conditioning diffusers are 
laid on the same grid, forming a regular 
pattern over the whole building ; services 
come through from the basement on a 12in 
grid ; and the air-conditioning system is 
divided into thirteen zones, each of which is 
served by a separate plant, but they can be 
linked so that the volume of conditioned air 








Fig. 1—The automatic transfer machine shown here performs the three main operations in the production 

of surface-barrier transistors—rough etching, precision etching and precision plate positioning—as well as 

the intermediate washing, drying and testing. All these operations are done automatically and without any 
intermediate handling 


* In the surface-barrier transistor devised by the Philco Cor- 
poration of America, the emitter and collector electrodes are 
plated electrolytically on the opposite faces of a wafer of N-type 
germanium. 
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welded to the p.v.c. sheeting with which the 
floor is. covered. 
ENGINEERING SERVICES 

Each of the thirteen air-conditioning zones 
in the factory is served by a fresh air filter, 
heating and cooling coils, automatic mixing 
dampers, an electrostatic filter, a supply fan, 
supply and recirculating duct-work with 
diffusers, and an electronic control system. 

Filtration of the air followed by electro- 
static precipitation, will trap dust down to a 
particle size of about 0-1 micron, and controls 
the dust to less than | cubic micron per cubic 
centimetre. The heating and cooling valves 
and automatic dampers are under thermo- 
static control. Dehumidification and steam 
humidification are provided and com- 
pensators are fitted to stabilise the air supply 
conditions, anticipating the space and outside 
air loads. With this air-conditioning plant the 
temperature in the working areas can be main- 
tained at 68+2 deg. Fah. and the humidity 
can be kept between 45 and 55 per cent. 

Dust is removed from the outdoor clothing 
of all workers by scavenging units in five 
lobbies. Every person entering these lobbies 
is subjected to an “air shower” from a 
number of nozzles and walks over gratings 
designed to remove mud and dirt from foot- 
wear. After putting on protective over- 
clothes the wearers again pass through 
scavenging units before entering production 
areas. Each scavenging lobby is provided 
with an air handling and filtration plant 
designed to recirculate the air in the lobby 
250 times per hour. Finally, on the door- 
steps of the production areas there are sticky 
floor mats to pull dirt from the soles of shoes. 
There are numerous flush floor connections 
to the basement vacuum turbine and filter 
plant to enable the factory to be vacuum 
cleaned easily. A steam boiler fired by 
town’s gas is provided for the heating and 
humidification of the factory air. 

Among the special services required for 
transistor manufacture in this factory are 
compressed air dried to a dewpoint tempera- 
ture of —40 deg. Cent., dry nitrogen, hydro- 
gen, pneumatically boosted raw _ water, 
deionised water and an effluent drainage 
system connected to a specially lined effluent 
tank with its pumping system. Storage for 
about 16,000 gallons of water is provided in 
the basement. 

The specification for the deionised water is 
that the impurities should be less than 1 part 
in 18,000,000, with resistivity between 16 and 
7 megohms per cubic centimetre. There are 
two deionised water cylinders which are 
specially lined, nitrogen sealed and provided 
with automatic changeover. To reduce con- 
tamination, the deionised water is carried in 
p.v.c. pipework with stainless steel valves. 

TYPES OF TRANSISTORS 


At present the main products of the factory 
are germanium surface barrier transistors 
designated SB240, SB344, SB345 and 
SB346. The SB240 transistor is a hermeti- 
cally sealed, high-speed unit designed for use 
in computer circuits; it has controlled 
saturation characteristics and low saturation 
resistance. With its short response time, this 
transistor can be used in switching circuits 
at pulse rates exceeding 20 Mc/s. It is the 
electrical (but not mechanical) equivalent of 
the Philco 2N240 transistor. 

The SB344, SB345 and SB346 transistors 
are designed for general h.f. applications in 
communications work. They are the elec- 
trical (but not mechanical) equivalents of the 
Philco SB101, SB102 and SB103, and they 
can be used as r.f., i.f. and video amplifiers, 
converters and oscillators and in switching 
circuits. 
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Fig. 2—Automatic whisker attacher. 


The dimensions of the British transistors 
described here are: cylindrical casing dia- 
meter 0-18in, length 0-425in, while the 
tinned leads are of 0-016in diameter and 
14in minimum length. 

In the future it is intended to broaden the 
range of production to cater for frequencies 
up to 300 Mc/s with micro-alloy and micro- 
alloy diffused transistors and silicon alloy 
transistors. 


PRODUCTION OF H.F. SURFACE BARRIER 


TRANSISTORS 


For the production of h.f. germanium 
surface barrier transistors, the basic material 
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Fig. 3—Battery of test panels for life testing of h.f. transistors. 
load cycle normally for 100 hours, but for 500 or 1000 hours for certain special applications 
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t This machine first prepares thin nickel wire by plating a measured 
amount of special solder on the end, bending the wire to shape and cutting it from the spool. This 
whisker is located by an optical servo system on the centre of the transistor electrode and is soldered to it 
by radiant heat 


is germanium which has been purified by 
zone-refining to reduce the impurity content 
to below | part in 10°. This germanium is 
melted in a crucible by radio-frequency 
heating, the crucible being contained in a 
silica tube filled with argon. A measured 
amount of antimony is added to obtain the 
required electrical characteristics in the 
finished crystal. A temperature detector and 
sensitive servo-amplifier maintain the ger- 
manium at a constant temperature just above 
its freezing point (about 900 deg. Cent.). A 
small *“* seed” crystal is dipped into the 
molten germanium, and as it is withdrawn, 
the germanium crystallises on to the seed to 
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form a single crystal. Both the * seed’ and 
the crucible are rotated slowly to obtain a 
uniform temperature distribution. 

After electrical tests, including radiography 
and resistivity measurements, the crystal, 
roughly 8in long and lin in diameter, is sawn 
into discs (about 0-0014in to 0-0018in thick) 
by a high-speed diamond-impregnated wheel. 

A planetary lapping machine is used to 
obtain a uniform thickness of about 0-009in 
over the whole diameter of each of the 
germanium discs. Since the abrasive used in 
the lapping machine tends to disrupt the 
crystal structure on the surface of the ger- 
manium, the discs are then chemically etched 
in a nest of rotating plastic beakers. 

The disc (now about 0-005in thick) has a 
high polish and is ready for conversion into 
the small rectangular blanks required in the 
transistor. A wafer scriber scratches the 
surface of the glass-hard germanium with a 
diamond tool and a vacuum pad then gently 
cracks the germanium along the scratch to 
convert the disc into a series of strips. A 
similar machine then breaks the strips into a 
number of small, rectangular blanks. 

An essential prerequisite to the success of 
the later processes is that the blanks should 
be sorted into groups of similar thickness. 
Accordingly, the blanks are passed to a 
roller thickness gauge (having two cylindrical 
rollers with inclined axes) which automatically 
sorts the blanks into small bins with an 
accuracy of +-0-0000Sin. 

To start the assembly the transistor stem, 
consisting of three wires sealed in glass 
inside a metal ring, is mounted in a work 
carrier, which is used as an indexing jig for 
the later precision operations. These work 
carriers can be seen on the work table in 
Fig. 2. 

A small rectangular nickel tab is welded 
to the central wire of the three in the stem, 
the purpose of the tab being to support the 
germanium blank. A germanium blank is 
then soldered to the nickel tab and the 
assembly is ready to be fed into the auto- 
matic transfer machine, after being checked 
in the dual beam comparator which projects a 
magnified plan and elevation of the assembly 
on to a ground glass screen to ensure that its 
dimensions and location relative to the work 
carrier are within the necessary limits. 

The automatic transfer machine (Fig. 1, 
page 691) performs the three main operations 
in the production of surface barrier transis- 
tors and it also does intermediate washing, 
drying and testing. Briefly, the sequence is as 
follows: after a preliminary wash in deionised 
water, the assembly is fed to the rough etch 
position, where two jets of electrolyte imping- 
ing on opposite sides of the germanium wafer 
produce concentric pits. Next follows the 
precision etch position, which has a single 
jet carrying an infra-red monitoring beam. 
The intensity of the infra-red transmission 
through the wafer is determined by the thick- 
ness of the germanium at the bottom of the 
pit ; therefore, a detector on the other side 
can feed a “ thickness” signal to a servo- 
amplifier which stops the etching process 
when the required thickness is reached. A 
pen-recorder allows the progress of each 
etching cycle to be observed. This precision 
etching is the most important of all the pro- 
cesses ; it gives precise control of the thick- 
ness of the germanium, and this thickness 
determines the high-frequency performance 
of the transistor. Another washing cycle 
follows, and the assembly is then fed to the 
precision plate position. Two jets of electro- 
lyte are used, the electrical bias and electro- 
lyte composition causing indium electrodes 
of the required diameter to be plated into the 
etch pits. After washing and drying with hot 
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nitrogen, the transistors next go to a position 
where contact is made to the indium elec- 
trodes and an electrical check is made, to 
measure the “punch through” voltage. 
This measurement is also recorded on a chart. 

On leaving the automatic transfer machine 
the work carrier proceeds to an automatic 
whisker attacher (Fig. 2) which prepares 
thin nickel wire fed from a spool by first 
plating a measured amount of special solder 
on the end; _ secondly, bending to the 
required shape and, thirdly, cutting the wire 
from the spool. When the transistor is fed 
into the machine, an optical servo system 
locates the wire precisely on the centre of the 
transistor electrode and solders it on by 
radiant heat. It now remains for the free 
end of the whisker wire to be attached to one 
of the stem wires by the whisker welding 
equipment. Since this is a simple non- 
critical operation, it is performed manually 
under a magnifying glass. 

The transistor is now cleaned chemically 
and rinsed with deionised water. A baking 
cycle in a vacuum oven removes all traces of 
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moisture before the transistors are passed 
directly into a nitrogen-filled ““dry-box”’ (illus- 
trated at the top of page 691). The top caps, 
which have previously been filled with silicon 
grease, are also passed into the “ dry-box ” 
via the vacuum ovens and are welded on the 
transistors, thus being hermetically sealed 
before they are again exposed to the atmo- 
sphere. The completed transistors are then 
taken to the final test bay for comprehensive 
checking of their electrical characteristics. A 
proportion of each batch goes into life test 
room (Fig. 3), where some transistors are 
run at their maximum ratings and others 
at elevated temperature to simulate, in a 
comparatively short time, the effect of a very 
long period of operation under normal con- 
ditions. Provided that these tests are 
successful, the remainder of the batch has its 
type number printed on and is ready for 
sale. 

The main contractor for the factory build- 
ing was Richard Costain, Ltd., and Matthew 
Hall and Co., Ltd., was responsible for the 
engineering services. 


Large Gearing Factory 


A factory for the manufacture of all the gears and gearing units for W. H. Allen, 
Sons and Co., Ltd., of Bedford, is now in full production at Pershore in Worcester- 


shire. 


In addition to the specialised production facilities this establishment 


accommodates the whole of the design and sales departments of the firm’s gearing 
organisation. 


WORKS specially equipped for the 

manufacture of precision gears and epi- 
cyclic gear units has been established by 
W. H. Allen, Sons and Co., Ltd., of Bedford, 
at Pershore, Worcestershire. This gear 
factory was set up because, despite extensions 
and re-equipment of the gearing department 
shortly after the last war, the capacity at the 
main works at Bedford was inadequate to 
cope with increasing demands. This prob- 
lem was accentuated when the company com- 
menced the manufacture of epicyclic gears a 
few years ago in addition to speed-reduction 
gearing of parallel-shaft type which, up to 
that time, had been made in considerable 
quantities for Allen steam turbine generating 
sets. Epicyclic gearing made by the com- 
pany is produced under a licence and design 
consultancy agreement with Dipl.-Ing. W. 
Stoeckicht of Munich. In addition to pro- 
ductive capacity limitations the firm also had 
difficulty in obtaining the skilled personnel 
in the Bedford area to satisfy its increased 
labour demands. 

For these reasons the Atlas Works at 
Pershore were acquired in 1955 as, in addi- 
tion to providing a production area of some 
50,000 square feet, skilled craftsmen who had 
previously been employed at the works were 
also available. Plans were at once put in 
hand for the modernisation and equipment 
of the works for the complete production of 
the company’s epicyclic and parallel-shaft 
gears. Since that time the production facil- 
ities have been progressively developed in 
conformity with advances in gear cutting 
techniques and the works are now fully 
equipped with the specialised plant and 
personnel for precision gear manufacture. 

The main buildings of the Atlas Works at 
Pershore were originally arranged as a 
cruciform which made them particularly 
adaptable for the layout of a gearing manu- 
facturing factory. This layout has also 
enabled the works offices, inspection, tool 
stores and finished parts stores to be situated 
in the centre of the cruciform so that they 


are in an effective position for controlling 
production and serving the main shops. To 
maintain control over shop temperature a 
large new airlock was built at the main 
entrance through which all raw materials 
are brought in by road vehicles and all 
finished gears despatched. The whole of 
the floor area has been laid with wood block 
flooring except the gangways which have a 
granolithic finish. The other work carried 
out in the premises included complete re- 
wiring and the installation of a new trans- 
former room, and a modern heating system 
served by a new boiler house. 

The factory is now completely equipped 
with new general-purpose machine tools to 
support the special gear cutting machines 
transferred from Queens Works, Bedford, 
and the manufacturing capacity is adequate 
for the production of the required output of 
all kinds of Allen gearing. The plant is, of 
course, especially suitable for the production 
of Allen-Stoeckicht epicyclic gears for both 
speed-reduction and speed-increasing require- 
ments, and large reverse/reduction gear 
units for ships’ main propulsion, and 
parallel-shaft turbine gearing. 7 

The arm of the cruciform running from 
east to west, comprises the main general- 
purpose machine shop, shown on page 694, 
The heavy machines are concentrated along 
the centre of the shop, and the lighter 
machine tools are installed in the side aisles 
where the roof height is lower. The heavy 
machining area is served by an overhead 
travelling crane whilst the gear parts pro- 
duced on the lighter machines are handled 
by electrical hoists. 

Situated at one end of the heavy machine 
line are large horizontal borers together with 
a 100in Lumsden surface grinder, which is 
used to surface the joint faces of all gear 
cases. The use of this grinder obviates the 
need for planing as it is capable of very 
high metal removal rates and gives a high 
degree of accuracy with very good surface 
finish. Two electromagnetic Avery dynamic 
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Large 
Gearing 
Factory 


The factory which has been specially equipped for 
the manufacture of gearing by W. H. Allen, Sons 
and Co., Ltd., is of cruciform shape, and the illus- 
tration on the RIGHT shows the main general 
machine shop from the lighter machine tool end. 
Parts produced on these machines pass to an 
inspection section at the centre of the shop, 
whence they are delivered to a holding stores for 
transfer to the gear cutting and assembly shops. 
Coolant for all these machines is supplied from a 
central underground chamber containing settling 
and storage tanks. The pallets by the gangways 
hold parts of Stoeckicht gear units 





(RIGHT) Test bay with gear units and a main 
propulsion reverse reduction gear assembled on 
test beds. In the foreground there can be seen 
a 160 h.p. two-speed epicyclic gear for transmitting 
a maximum torque of 110,000 Ib-ft at a minimum 
speed of 9 r.p.m. It is driven by a two-speed 
motor with speeds of 1500 or 750 r.p.m., which 
makes four speeds of 24, 18, 12 and 9 r.p.m. avail- 
able. Being tested on a dynamometer bed at the 
rear of this gear is a gear unit for use with a 
motor-driven boiler feed pump. This is a speed- 
increasing gear transmitting 2400 h.p. from a 
motor speed of 1500 r.p.m. to the pump speed of 
4500 r.p.m 
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The gear cutting shop, LEFT, is set at 
right angles to the main machine shop. The 
Société Genevoise jig borer in the foreground 
is boring holes for the planet wheel spindles in the 
planet carrier of an epicyclic gear unit. At the 
far end of the shop on the left is a 72in David 
Brown Muir gear hobbing machine for cutting 
gears to grade A accuracy. At one side of this 
shop is an inspection department equipped with 
high-precision measuring equipment, in which 
a complete detailed record of every gear cut is 
retained. All gear hobbing, shaping and shaving 
tools used in the shop are inspected after use in 
an adjacent tool room and reconditioned before 
being re-issued 
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balancing machines installed are capable 
of balancing components weighing up to 
6000 Ib. 

Nearly all the machines in 


the main 


machine shop are connected to a centralised 
coolant supply with settling and storage tanks 
in an underground chamber and this system 
enables a close control to be kept on the 
quality of the coolant used on the machines. 
An electric annealing furnace installed at one 


oc 
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tooth profile, helix angle, pitch to pitch 
accuracy and final hardness after hardening. 
A small tool room adjoining the gear shop is 
fully equipped for sharpening hobbers, shaper 
cutters, drills, carbide tools, reamers, milling 
cutters, &c. All tools are inspected and re- 
sharpened after use before being returned to 
stores for re-issue to the gear shop. 

Another arm of the cruciform is laid out 
as the fitting, assembly and testing shop and 


= 


Heavy machine end of main machine shop 


end of the shop for stress relieving compo- 
nents between machining operations, can 
handle components up to 4ft by 4ft by 4ft, 
and its temperature and time cycle are auto- 
matically controlled. Equipment is also 
installed for the crack detection of all 
materials after hardening. 

The main gear cutting shop, shown on 
page 694, is situated in one arm of the cruci- 
form, and contains all the gear cutting and 
finishing machines, together with a No. 7 
Société Genevoise jig boring machine. This 
jig borer is used as a production machine for 
precision positioning of the holes for the 
planet wheel spindles in planet carriers of 
epicyclic gears. The machines in this shop 
include high precision gear hobbing mach- 
ines, gear shapers, gear grinders and shaving 
machines. The largest gear hobbing machine 
is a 72in David Brown Muir machine, 
capable of producing gears to Grade A 
accuracy. Most of the hardened components 
made are shaved before nitriding, with no 
subsequent process to the profiles of the 
teeth, but in some cases components which 
have been carburised and hardened are sub- 
sequently ground on Maag machines. Two 
Sykes ** 3C ” shaping machines installed, were 
specially built to the company’s own speci- 
fications, in order to obtain the necessary 
extreme accuracy required. These machines 
are used for producing epicyclic gear sun 
and planet wheels and in them both helices 
may be cut simultaneously. 

All gear tooth components are inspected 
in a section of the shop equipped with special 
measuring machines, including two Maag 
PH.60 machines, and Goulder gear checkers. 
A complete inspection record is kept of 
all the gear tooth components manufac- 
tured. This record gives details of the com- 
position and hardness of the material used, 
and includes the details of all checks of 





adjacent to this shop is the finished parts 
Stores. In the testing area, shown on page 694, 
a Ward-Leonard control system is used in 
conjunction with d.c. motors to provide 
variable-speed running conditions, and there 
is also a small high-speed water brake for 
light-load tests. 

Throughout the premises, materials, com- 
ponents and finished gears are transported 
and stored on pallets, using fork-lift trucks. 
Adjustable pallet racks are installed to make 
the best use of the available space and to 
accommodate the wide variety of component 
sizes and shapes. 

As already mentioned, hardened compo- 
nents used in Allen-Stoeckicht epicyclic gears 
are usually nitrided and the plant installed is 
capable of nitriding wheels up to 20in pitch 
circle diameter. It is pointed out that 
although this capacity may not appear very 
large, it is envisaged that the plant will meet 
the requirements for many gears capable of 
transmitting powers up to 20,000 h.p. 

Also in the nitriding plant shop are facil- 
ities for the white metal lining and facing of 
all bearings and planet wheel spindles. 
Although it is unusual for white metal to be 
applied to the outside of a spindle, special 
techniques have been developed by the firm 
for this treatment, which is stated to offer 
technical advantages and is considered essen- 
tial for the bearings of planet wheels. Hon- 
ing of the bores of the wheels which run on 
these spindles, is the only post-nitriding 
operation carried out. 

Epicyclic gearing during the past few 
years has been increasingly adopted in many 
applications for the transmission of a very 
wide range of powers at varying speed ratios 
and the majority of gear units produced by 
W.H. Allen, Sons and Co., Ltd., are now of 
the epicyclic design, based on the Stoeckicht 
principles. The use of this double-helical 
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design gearing has grown rapidly since 1951 
when, in Europe, there were few applications 
and the total horsepower was small. By the 
early part of 1958, there were some 1500 
applications transmitting a total of 3,000,000 
h.p., in horsepowers ranging from about 
100 to over 10,000. The gears provide a 
very wide range of input speeds, varying 
from a few revolutions per minute up to 
45,000 r.p.m. 

The maker points out that main advantages 
of these epicyclic gears are their considerable 
savings in weight and space due to the fact 
that the transmitted load is shared between 
several tooth contacts. Load sharing is 
achieved by the provision of an annulus 
system which is, in itself, flexible and which 
is connected to the gear case or shaft by 
means of a double gear tooth flexible coup- 
ling. In addition, in high-speed applications, 
the central sun wheel, which is supported 
by the planet wheels and has no bearings, is 
connected to the high-speed shaft by a double 
tooth coupling. 

The gear to be seen in the foreground of 
our illustration of the test shop is a 160 h.p. 
two-speed epicyclic gear for transmitting a 
maximum output torque of 110,000 Ib-ft at a 
minimum speed of only 9 r.p.m. This gear- 
box is for use on a new mine tunnelling 
machine, driven by a two-speed motor, 
providing an input speed of 1500 or 650 
r.p.m. With this arrangement a range of four 
output speeds is obtained, 24 or 18, 12 or 9 
r.p.m. The two-speed gear itself is followed 
by a double-reduction gear and the gear unit 
has an overall ratio of just over 80: 1, and 
this high reduction and large torque are 
obtained from a unit only 6ft in length and 
weighing only 54 tons. The largest annulus 
of the unit is 30in diameter. Four similar 
gear units are to be used on mine tunnelling 
machines. 

Another epicyclic gear, which we illustrate 
on this page, is for use with a motor-driven 
boiler feed pump. It is a speed-increasing 
gear designed for transmitting 2400 h.p. 
from the motor speed of 1500 r.p.m. to the 
pump speed of 4500 r.p.m. The gear has no 
main bearings; the rotating annulus assembly 
which forms the low-speed shaft is connected 
direct to the motor shaft. The high-speed 


sun wheel is supported between the three 
planet wheels and ts coupled directly to the 
pump shaft through a gear tooth flexible 
of gearing 


coupling. This arrangement 





Epicyctic speed-increasing gear for 2400 h.p. motor- 

driven boiler feed pump. Speed increase 1500 4509 

r.p.m. This illustration shows the gear assembled 
for testing 
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eliminates he use of external flexible coup- 
lings and provides a very compact and 
efficient unit. Other gears of this design are 
being manufactured for compressor and 
blower drives. One at present in an advanced 
stage of manufacture is for an 11,000 h.p. 
motor-driven centrifugal compressor plant 
installation in Canada. The gear internal 
parts are so designed that they will be 
mounted in the pedestal supporting the 
motor/compressor bearings. 

Further interesting developments include a 
3500 h.p. reverse/reduction gear for marine 
propulsion for the Admiralty and designed 
to transmit full power ahead or astern. No 
clutches are used in the gear, and reversing 
is achieved by a_ hydraulically-operated 
brake. The complete gearbox is of special 


Electric Dragline 


A LONG and wide crawler track design 
mounting has been developed by Ruston- 
Bucyrus, Ltd., Lincoln, for use on 150-RB 
draglines when they are required for operation on 
soft ground. In order to show interested con- 
tractors the satisfactory performance of a typical 
dragline fitted with the new wide mounting when 
working on the soft ground, such as is encoun- 
tered in opencast mining, the firm recently 
demonstrated a machine now in use on the 
Amberswood site of Sir Alfred McAlpine and 
Son, Ltd. This electrically-driven dragline is 
fitted with a 100ft boom and a 7 cubic yard 
“* Bax’ bucket, and is excavating a 28ft grey 
shale overburden which it side-casts to a spoil 
dump. It is operating on a 27- to 3l-second 
cycle and handling some 500 cubic yards of spoil 
an hour. 

The new low bearing pressure track mountings 
with their Sft wide links have an overall length 
of 25ft 74in, and give the typical 150-RB drag- 
line, weighing about 230 tons, shown in the 
accompanying illustration, a total effective bear- 
ing area of 224 square feet. The dragline mount- 
ings comprise two belts, each of eighty-eight track 
links, one on each side of the truck frame of the 
machine. These belts are driven by tumblers 
and run on five idler support rollers carried on 
short shafts mounted in the heavy box-section, 
cast steel girders which form the main truck 
frames. These girders carry the truck frame of 
the machine through heavy integral legs. The 
driving tumblers of alloy cast steel at one end 
of the belt assembly have lugs which engage the 
track links and are keyed to cross shafts running 
in bronze-bushed bearings in the frames. A 
driving gear splined to the tumbler shaft is 
driven through reduction gearing from an inter- 
mediate shaft mounted in line with a central 
propelling drive shaft on the truck frame. A 
take-up axle at the opposite end of the belts to 
the driving tumblers is adjusted through a screw 
jack when it is required to take up belt slack. 

The intermediate shaft incorporates two multi- 
jaw clutches through which the tracks may be 
driven simultaneously or independently. These 
clutches are operated through air cylinders and 
also serve as flexible couplings between the pro- 
pelling machinery on the truck frame and the 
gears on the track frames. 

The welded steel truck frame of the dragline 
has provision on its upper surface for the attach- 
ment of the large circular swing rack which 
carries the roller rail. At the centre of the frame 
a large bronze-bushed journal receives the cast 
steel centre sleeve which is rigidly attached to 
the revolving frame and is bored to provide 
bearings for the vertical propelling shaft. The 
roller circle is composed of a complete ring of 
rollers which roll against the cast rails on both 
the revolving frame and truck frame. The 
revolving frame carrying the machinery consists 
of a steel casting having integral lugs for the 
boom and the front and rear A-frame legs 
It is bored at the centre for the pintle sleeve and 
has integral bored bearings for the vertical swing 
shafts. Fastened to the rear of this main casting 
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design, incorporating a hardened and ground 
vee-drive and parallel-shaft transfer gear, in 
addition to the epicyclic reversing reduction 
unit. A number of these gear units are being 
manufactured, and the first are already under- 
going extensive sea trials. 

In conformity with the modern trend 
towards higher powers in many different 
applications, plans are already in hand for the 
installation of larger general purpose machine 
tools and gear cutting machines for the con- 
tinued development and greater production 
of epicyclic gearing at the works. In addi- 
tion to the production side, the complete 
design and sales activities of the Allen gearing 
organisation are centred on Atlas Works, 
but the accounting and associated functions 
continue to be handled at Bedford. 


for Soft Ground 


is a welded steel structure with side wings which 
carries the motor-generator set, dragline hoist 
machinery, &c., on the upper face, and the 
ballast inside. 

The drag machinery is designed to handle the 
bucket on a single rope attached to the bale on 
the bucket and to the drum. The 1874 h.p. drag 
motor is connected to the primary pinion shaft 
by an electrically-controlled, air-actuated clutch 
which also serves as a flexible coupling and 
slipping clutch for overloads. A spring-set drag 
brake, mounted on the primary pinion shaft, is 
air-released and electrically controlled and it sets 
in cases of failure of the power supply. 

The hoisting machinery is designed to handle 
the bucket on a two or three-part hoist, depending 
on the weight when loaded. It is driven through 
reduction gearing by a pinion on the extension of 
the armature shaft of the 1874 h.p. motor. An 
air-actuated brake is mounted on the motor 
armature shaft opposite the pinion and is also 
electrically controlled. The hoist rope leads 
from the drum, over sheaves at the A-frame 
apex at the top of the mast when fitted, and a 
sheave or sheaves at the bottom point, to the 
padlock, to form a two or three-part hoist. 

The track belts are driven from the drag motor 
through an electrically-controlled, air-actuated 
clutch, similar to that used for the drag. A 
band brake provided in the truck frame to prevent 
movement of the machine when operating is 
spring-set, air-released and electrically-controlled. 
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It is interlocked with the drag brake so that both 
function as propelling brakes in case of power 
failure. Swinging of the revolving frame and 
its attachments is accomplished by two identical 
swing machinery units with 35 h.p. motors and 
located on each side of the centre line of the 
revolving frame. 

A universal fairlead mounted at the front of 
the revolving frame has two horizontal sheaves 
in a cast steel pivoted frame which is adjustable 
for different sizes of drum, and provides a direct 
lead from the fairlead itself to the drum. Two 
vertical sheaves are mounted in a swivelling 
frame which swings in line with the drag rope 
regardless of the position of the bucket. The 
frame is fitted with renewable cast steel guards 
for leading the rope into the sheaves. 

The latticed and cross-braced boom of the 
machine is of welded construction and has 
structural steel chord members and lacing. It 
is designed to combine lightness with strength 
and is constructed to permit lengthening by the 
addition of sections. It is raised and suspended 
by a multiple-part rope suspension system 
operated by a motor-driven drum unit mounted 
on a structural support on the roof in the truss 
formed by the upper part of the A-frame. 
For the shortest length of boom, the suspension 
rope is reeved between sheaves at the apex of the 
A-frame and at the boom point. Longer 
booms are supported by an auxiliary mast 
mounted at the foot of the boom and having 
bridge-strand guys between the upper and 
the boom-point pin. 

The master switches for operating the machine 
are located at the forward end of the revolving 
frame, to the right of the boom, giving the 
operator a clear, unobstructed view of the work. 
The main motor-generator set of the machine 
comprises a high-voltage alternating current 
motor driving generators which supply direct 
current power for the hoist, drag and swing 
motors. A separate constant-voltage set is pro- 
vided for excitation and there is also a control- 
exciter set composed of an a.c. motor driving 
three special control exciters, one for each of the 
three main generators. The main set located at 
the rear of the revolving frame is started by an 
auto-transformer starter, and it may be stopped 
from the operator’s position by a conveniently 
located switch, “* killing *’ all generator fields and 
applying motor brakes in an emergency. 

The hoist, drag and swing motors have 
separately excited main field windings, and the 
hoist and drag motors and the centre unit of the 
main motor-generator set are force-ventilated by 
externally mounted blowers driven by separate 
squirrel-cage motors. Master controllers built 
into the operator’s console control the output of 





Dragline fitted with new low-bearing pressure crawler track in operation at an open-cast coal site 
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the exciter generators which feed the fields of the 
main generators. The exciter generators vary 
the intensity and direction of the exciting current 
which establishes the voltage of the main gene- 
rators and thereby the speed and direction of 
rotation of the driving motors. The hoist motor, 
through gears and rope, is connected at all times 
to the bucket when the hoist is engaged. This 
motor delivers power to the machinery when 
required and automatically acts as a generator 
when overhauled by the descending bucket. This 
regenerative feature, made practical by the use of 
separately excited motors, gives complete control 
of the motion without the operation of mechanical 
clutches and brakes. Regenerative braking is 
also utilised in the swing and drag motions. 

The various a.c. auxiliary motors for exciter 


Light Forge 


RECENT development at the works of Walter 

Somers, Ltd., Halesowen, near Birmingham, 
is the starting up of a new light forgé for the 
production of steel forgings up to a maximum 
weight of 2 tons. For some years past the 
company has turned out small forgings, when 
required, with a 2-ton steam hammer situated in 
one corner of the heavy forge. But just over 
two years ago, it was realised that the demand for 
light forgings had increased to such an extent 
that the installation of up-to-date equipment 
was essential. 

The new plant is assembled in a building 
adjacent to the heavy forge. The principal part 
of the equipment, as illustrated herewith, is a 
500-ton forging press supplied with heats from 
a rotary hearth furnace and arranged so that all 
handling, both to and from the furnace and at 
the press, is carried out by a 4000 lb manipulator. 

The building has one main bay 210ft by SOft 
and two 22ft lean-to bays. One of the lean-to 
bays is reserved for storage, hammer furnaces 
and heat treatment furnaces.; the other forms a 
steel stock area and is equipped with a 5-ton 
floor controlled crane. At the top of this bay 


there is a cold saw and oxy-acetylene cutter for 
cutting the steel to size before forging ; after 
cutting, the steel is placed on a rotary table for 
transfer to the forging unit in the main bay. 
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generator, control-exciter generator, air com- 
pressor and main motor blowers are supplied at 
medium voltage by an auxiliary transformer 
which also provides a low-voltage supply for 
lighting and heating. 

The firm is also raaking a long range shovel 
with a 5 cubic yards capacity dipper which is 
based upon the 150-RB machine. The 45ft long 
boom of this machine is built in two sections 
and it carries a heavy section tubular dipper 
handle, 29ft 6in long overall, with an effective 
length of 25ft 10in. It is fitted with a positive 
rope crowd equipment and has a dumping height 
of 28ft 2in at the maximum radius of 45ft 10in. 
The maximum cutting height for which the 
machine is designed is 40ft Sin and the maximum 
cutting radius is 54ft. 


at Halesowen 


The main bay is arranged with the primary 
forging unit at the top of the bay at the opposite 
end to the entrance to the building. A Massey 
l-ton hammer for handling the smallest 
forgings is located halfway down the bay on the 
same side as the primary forging unit. The bay 
is equipped with a 2-ton overhead crane which 
is available for feeding the treatment furnaces, 
weighing finished forgings, and dispatch. 

The 500-ton forging press is operated on the 
Towler oil hydraulic system, the press structure 
being a four-column 800-ton shell piercing press, 
which has been fitted with new crosshead, main 
ram cylinder and drawback cylinders, and 
de-rated to operate at 500 tons. The press was 
supplied and converted by Reed Brothers 
(Engineering), Ltd. The pumps and control 
system have been designed to give rapid opera- 
tion with an approach and return speed from the 
work of 16in per second, and a forging speed of 
3in per second. With this control, it has been 
possible to operate the press on small planishing 
strokes of 130 strokes per minute. The stroke 
of the press is fully controlled. The lower limit 
of the stroke can be set from the control desk so 
as to maintain a tolerance of jin on the finished 
size. This thickness control, it is stated, has 
greatly increased the speed of forging, particularly 
when the piece approaches its finished size, as 





The main forging unit consists of a 500-ton press, rotary furnace, manipulator and rotating stock table 
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the operator does not have to reduce his pene- 
trating speed for fear of forging under size. 
Power for the press is supplied by eight oil 
hydraulic pumps arranged in pairs, each pair 
driven by a 75 h.p. motor. The maximum oil 
pressure of the system is 4500 lb per square inch 
with a low pressure control system operating at 
1000 lb per square inch. The low pressure 
system is supplied by a separate 74 h.p. pump. 

The manipulator, which is capable of working 
forgings at the press up to 4000 Ib, was designed 
by Kendall Contracting Inc., and built by The 
Wellman Smith Owen Engineering Corporation, 
Ltd. The machine consists of an 18ft diameter 
rotary table with a 4000 lb manipulator trolley 
mounted on tracks on the table. These tracks 
are arranged so that the unbalanced load carried 
in the jaws of the machine can be transmitted to 
the complete turntable. The manipulator is 
used for charging and discharging the furnace 
and the operator is located on the turntable at 
the right-hand side of the trolley. The trolley 
has a maximum travel of 12ft, and this distance 
limits the total length of forgings that can be 
made on this unit. There is a turnabout arranged 
between the trolley rails on the turntable which 
can be hydraulically raised in position and hot 
forgings placed on it and turned through 180 
deg., so that the manipulator may then grip 
them from the other end. In this way it is 
possible to finish one end of the forging, turn it 
around and forge the other end. The complete 
machine is hydraulically driven by two separate 
hydraulic systems, one on the turntable and the 
other on the trolley. The control of all the 
movements on the trolley is carried out through 
solenoid valves. 

A 16ft diameter oil-fired rotary hearth furnace 
is used for heating steel for the press. The 
furnace operates at 1250 deg. Cent., and tem- 
perature is automatically controlled. The hearth 
is arranged to rotate at a speed of one revolution 
per minute, and the furnace has a maximum 
throughput of 2 tons per hour. The seal around 
the rotary hearth is water instead of sand to 
reduce the drag on the hearth when it is being 
rotated, the circulation of the water in this seal 
being controlled thermostatically. Rotation of 
the hearth is powered by an electric motor and 
reduction gear located in the foundation. The 
hearth is controlled by the manipulator driver. 
The furnace is not equipped with a centre pillar 
or baffle wall as is normal in a rotary hearth 
furnace, and in fact there is no cool zone. With 
the kind of work carried out at this press, it is 
not necessary to pre-heat the steel, and for this 
reason it is possible to charge directly into a 
furnace at forging temperature. The choice of a 
rotary hearth furnace for this application was 
made entirely to facilitate the handling of steel. 
First, the large size of the furnace allowed for a 
very wide door into which the head of the 
manipulator fits easily, leaving adequate visibility 
into the furnace for the driver, and secondly, by 
moving the hearth, it is possible to bring successive 
pieces of steel in front of the door for the 
manipulator. 

The 14ft diameter rotary table is located 
adjacent to the manipulator turntable, and 
arranged so that one half of it is in the steel stock 
bay. This table transfers the steel from one bay 
to another, and gives a small amount of storage 
for steel between the cutting operation and the 
forging unit. The table was designed to carry 
10 tons of steel and rotates at the same speed as 
the furnace ; it can be controlled either by the 
manipulator driver or independently from the 
floor of the shop. 

Other equipment at the forge includes, in 
addition to the 1-ton hammer, two “ Meta- 
lectric’’ annealing furnaces. They are bogie 
furnaces with 14ft by 5ft moving hearths and 
each is capable of handling a 10-ton load. Space 
is available in the building for a further furnace 
and for the installation of quenching equipment. 
The material handling in the forge is carried out 
with Somers lifting tongs which are used on the 
cranes in each bay. There is a Lansing Bagnall 
tractor .and a 3-ton trailer, which is used not 
only for moving material within the light forge 
but also for collecting steel and delivering forg- 
ings from the remainder of the works. This 
tractor is also used for moving the treatment 
furnace bogies. 
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Computers : Top Management 
Appraisal 


A ONE-DAY confefence on the appraisal of 
computers, organised by the British Institute of 
Management, was held in London last week. It 
was attended by 90 delegates representing senior 
management of a typical cross section of British 
industry. 

At the morning session of the conference the 
opening speaker was Mr. John Diebold, president 
of J. Diebold and Associates Inc., New York, 
and a director of Urwick Diebold, Ltd., London. 
From the fund of his experience in management 
consultancy and, in particular, data processing, 
Mr. Diebold was able to assess some of the 
the last three 


lessons learned in America, in 
or four years, about the effective use of 
computers. He pointed out that a number of 


mistakes had been made by some firms which 
had been over-enthusiastic in buying or hiring 
computers before making any proper study to 
find out first whether a computer could be use- 
fully employed in a given organisation and, if so, 
how it should be used. It was not so much a 
question of choosing a computer to take over 
an existing job and mechanise it but rather to 
study the possibility of being able to do analyses 
and data processing which might be quite imprac- 
ticable without computers. 

The next two speakers at the conference gave 
an account of the experience gained by the 
British Tabulating Company using one of its 
own factories as a “ guinea pig” in the applica- 
tion of computers to production control. First, 
Mr. Still, consulting engineer, filled in the back- 
ground by pointing out the difficulty of applying 
production control in a country such as Great 
Britain where there was a great diversity in the 
size and character of factories: of 150,000 
factories 75 per cent employed less than 50 people 
and‘90 per cent, less than 250 people ; yet 10 
per cent of these 150,000 factories employed 
60 per cent of the total labour force. 

In 1953 the British Tabulating Company, Ltd., 
invited Mr. Still to study the possibility of using 
computing machines for production control, as 
distinct from accounting. Mr. Still’s investiga- 
tions revolved around methods of simplifying 
paper work and progressing and finding means 
of doing the essential tasks better with the help 
of computers. 

The story was then taken up by Mr. J. Grant, 
production control manager of the British 
Tabulating Company, Ltd., who described how 
the smaller of the company’s two factories in 
Letchworth (with about 500 employees) was 
chosen as a “ guinea pig” for trying out data 
processing in production control. It was a 
feeder factory making sub-assemblies for the 
larger factory (1500 employees) in Letchworth 
where accounting and computing machines were 
made. Broadly the objects of this pilot scheme 
in production control with computers were to 
provide for flexibility of production to meet 
changes in demand and to reduce the stores 
inventory. A study group of six people spent 
about 24 years in evolving a suitable scheme. 
This system study was regarded as an essential 
prerequisite of the main operation. 

Mr. Grant went on to relate that the feeder 
factory had been working under computer 
control for nine weeks. Although this experience 
was much too short to draw any firm conclusions 
it had been long enough to confirm some of the 
main postulates and to reveal much information 
hitherto unknown about the factory and its 
efficiency ! 

In very approximate terms the cost of the 
system study at Letchworth was about one-third 
the cost of the computer “ hardware.’ But it 
was considered to be fully justified. It was 
hoped to save about 25 per cent on the time cycle 
of the stores inventory involving 2000 piece parts 
which went into about 800 products to be fed 
into the larger factory. One aspect of the progress 


made in production control was the fact that the 
time required for feeding consolidated infor- 
mation between sales department and shop 
floor had been reduced from ten days to one hour. 
Some of the ideas experimented with in the pilot 
scheme were to be given extended trials in the 
larger factory at Letchworth. 

Experience won by another computer user was 
described by Mr. B. G. Walker, commercial 
services director, Imperial Chemical Industries, 
Ltd., Paints Division. Mr. Walker said that 
four factories referred to in his remarks em- 
ployed 4000 people, making 9000 paint products 
in containers ranging from 4 pint to 40 gallons 
an inventory of 20,000 different items. 

Three years ago it was decided to hire an 
IBM650 machine and three two-man study teams 
were set up to survey the clerical work through- 
out the division. The clerical activities were 
divided for study into two groups: one was 
concerned with raw materials, procurement, 
control and costing ; and the other with handling 
of orders, control of stock and despatch. 

In the study of raw materials control the 
requirement was to cover 1200 items of stock, to 
provide details of daily consumption, to provide 
warning when stocks reached predetermined 
levels and to take account of material changes of 
price. In production costing the main factor was 
that manufacture was a batch process. The 
computer was to handle costing data for 400 
batches per day and allow for the costing of every 
batch instead of only every group of batches. The 
computer showed the cost of each raw material 
and of the processes and, what was specially 
useful, the cost of any variations from normal. 
Cost sheets were available within two or three 
days ; data for monthly and quarterly statements 
were stored on magnetic tape. 

The IBM650 machine had been installed in 
1957 and a number of lessons had been learned 
from its use. The first point was the need for 
very thorough preliminary study—1I2 to 14 man 
years for example—before a computer could 
usefully be put to work, and the men concerned 
should be independent of the departments 
involved. Secondly, complete co-operation was 
essential and a director should be responsible 
for the study. Thirdly it was difficult not to 
underestimate computer time: in_ practice, 
allowing for setting-up time and the time to 
write out a programme, one could usually 
multiply the original estimate by a factor of 3 : 
otherwise the economic argument for employing 
a computer might be vitiated. Again in the pro- 
gramming it might be wise economy to leave out 
some of the “ exceptions *’ from the requirements 
or to deal with them manually. At the program- 
ming stage an elementary precaution, but one that 
could not be neglected, was that of ensuring 
accuracy of data. Correspondingly there should 
be some provision for trapping errors in data 
processing. Finally it was important not to 
underestimate costs. 

Summing up the experience gained, Mr. 
Walker said efficient control and recording of 
stocks had been achieved but production control 
had not yet been co-ordinated. However, pro- 
duction planning based on sales forecasts was 
now in the preparation stage ; it was hoped, 
thereby, to reduce stocks by about 25 per cent 
and to save considerable clerical effort. 


Urban Motorway for Wales 


Ir has been announced that Mr. Harold 
Watkinson, Minister of Transport and Civil 
Aviation, has decided, in principle, in favour of 
a £5,500,000 urban motorway scheme for New- 
port in South Wales, and will be publishing in 
due course a draft scheme under the Special 
Roads Act showing the proposed route of the 
motorway. A report on that proposal has been 
made to him by the consulting engineers, Sir 
Owen Williams and Partners, whom he appointed 
to consider the traffic problem of Newport early 


this year. In the Minister’s opinion the urban 
motorway will remove the need for the proposed 
motorway by-pass to the north of the town and 
another proposal for a second river crossing, 
which is included in the County Borough’s 
Development plan. 

This new road will cater both for traffic from 
London via the existing trunk road (A48) and 
from the Midlands via the Ross-Spur motorway, 
Monmouth, Raglan and Usk. It will leave the 
existing Chepstow Road (A.48) about half a mile 
east of the Royal Oak public house and, passing 
between the existing road and Christchurch as 
far as Victoria Avenie, it will turn south-west, 
crossing the River Usk by a new bridge about 
1100 yards south of the existing town bridge. It 
will rejoin the Cardiff road near the hospital. 
Traffic from the Midlands will connect with a 
new road near Christchurch via a by-pass to the 
east of Caerleon. The total length of the new 
road, including the by-pass to Caerleon, will be 
about 54 miles. The County Borough Council 
of Newport has approved the scheme in principle. 

The Minister has also published a draft Order 
showing the proposed line of a new length of 
trunk road about 2 miles long in the Borough 
of Leyton to extend the existing Eastern Avenue 
A.12 in the direction of London. After pro- 
longed discussion and consideration of alter- 
natives it was decided to adopt the line now 
advertised because it runs for the greater part of 
its length beside an existing railway line. This 
will considerably reduce the severance of the 
community which would otherwise arise from 
the construction of a trunk road with limited 
access. 


National Chemical Laboratory 


LAST week work in progress was on show at 
the National Chemical Laboratory where it was 
possible to see something of the research pro- 
gramme being carried out by the seven main 
groups. In the corrosion section there were 
examples of corrosion in industry and of typical 
inquiries dealt with, while the mechanisation of 
microbiological corrosion was being studied by 
means of anodic and cathodic polarisation curves 
of metals obtained by pure cultures of sulphate 
reducing bacteria. For the study of thin oxide 
films a high vacuum process was in use involving 
a five-stage mercury diffusing pump backed by 
an oil rotary pump. Certain oxide films were 
being analysed in an apparatus in which the film 
was electrolytically reduced and during reduction 
observations were made of the potential of 
cathode relative to a standard electrode. Among 
other items of equipment the inorganic group 
showed a high-speed vibration mill for grinding 
and mixing small quantities of powder to be 
analysed spectrographically. There was also a 
collection of pure metals and a demonstration of 
zinc melting using a radioactive tracer. The 
organic section included a display of electron- 
exchange resins together with applications and 
potential applications, 

One of the exhibits of the high polymers group 
was a comparative study of different methods 
of fractionation, one method was a two-cell 
apparatus in which the polymer sample was dis- 
solved in toluene and the fractions taken and 
precipitated in methanol, dried and character- 
ised by viscosity and osmometry. In the micro- 
biology building the economic activities of 
sulphate-reducing bacteria were noted, such as 
the secondary recovery of oil, contamination of 
town’s gas, the blacking of paper pulp, the 
sulphide spoilage of canned food and the killing 
of fish due to the formation of hydrogen sulphide. 
A special contactor, developed by the radio- 
chemical group, designed to allow for the direct 
recovery of uranium from unfiltered leach pulps 
by a solvent extraction technique was on view 
as was the application of anion-exchange mem- 
branes prepared by reacting polyvinyl chloride 
with amines. 
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Windscale Pile No. 2 


THe United Kingdom Atomic Energy Autho- 
rity has announced its decision not to restart 
Windscale Pile No. 2. The cost of the measures 
which Sir Alexander Fleck’s Technical Evalua- 
tion Committee recommended should be taken 
before restarting Pile No. 2 would be in the 
region of £500,000. If this cost was incurred and 
the pile restarted, the plutonium produced over 
the estimated remaining life of the pile would be 
extremely expensive. Plutonium is now being 
produced in substantial quantities from the 


Calder Hall reactors, and the Chapelcross 
reactors will come into operation over the next 
year. 


The A.E.A. states that the fuel will now be 
discharged and reprocessed for other uses ; 
equipment will, as far as possible, be removed, 
and certain of the buildings will be useful for 
experimental purposes, saving expenditure which 
would otherwise have been necessary. It is 
learned that this decision will not give rise to any 
redundancy : the programme of work of the 
chemical processing plant at Windscale is 
increasing, and the workers employed on the 
two piles will be reallocated to other work. 


North East Coast Institution of 
Engineers and Shipbuilders 


THE opening general meeting, held on 
October 20, marked the seventy-fifth year since the 
founding of the North East Coast Institution of 
Engineers and Shipbuilders and Mr. E. J. 
Hunter, in giving his presidential address, had 
something to say about the influence of his own 
company on the work of the Institution. History, 
he said, showed that the Danes repaired 
ships on the river Tyne and there was tentative 
evidence that a shipbuilding industry was estab- 
lished in the early part of the twelfth century, 
while it was certain that at Sunderland shipbuild- 
ing had existed for over 600 years. The years, 
he said, had produced many technical develop- 
ments including a pointer to the future construc- 
tion of ships by welding and prefabrication with 
the building of the “ Fullagar ’’ in 1920 and the 
** Moira ”’ in 1935. The revolution in shipbuild- 
ing technique occasioned by the demand for ship- 
ping during the second world war called for the 
modernisation of British shipyards, a process 
which had made relatively slow progress due to 
the need to maintain a high output to fulfil large 
orders for tonnage. Mr. Hunter also referred to 
the work of Pametrada in the advancement of 
marine engineering and to the improved facilities 
provided for the ship repairing industry. Better 
methods and new procedures were necessary to 
meet the challenge of world competition but 
nevertheless management, Mr. Hunter continued, 
had a duty to solve the human problem of satisfy- 
ing the workpeople of the necessity for change. 
The steady replacement of craftsmanship by the 
machine also emphasised the need for a new 
sense of purpose. Mr. Hunter mentioned the 
formation of the Indus- 
trial Training Council, 
set up by the British 
Employers’ Confedera- 
tion in conjunction with 
the Trades Union Con- 
gress and nationalised 
industries, to investigate 
problems of labour forces 
and recruitment and also 
the provision of adequate 
training facilities for 
young workers so that 
the future labour force 
would have the essential 
skills and be in balance. 
Mr. Hunter concluded 
with remarks upon the 
advent of new materials, 
which implied that ship- 
building methods must 
be in a constant state of 
change, and the inevit- 
ability of the application 
of nuclear power with 
the eventual extinction 
of conventional fuels. 
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Ropebelt Conveyors 


A DESIGN of ropebelt conveyor, introduced in 
the United States five years ago, is now being 
made and marketed under licence in this country 
by Distington Engineering Company, Ltd., of 
Workington, Cumberland. As can be seen in 
the accompanying illustration, the principal 
difference between this ropebelt conveyor and 
the orthodox conveyor structure is the substitu- 
tion of wire rope for rigid side frames. Chain- 
linked troughing idlers, which are clamped at 
intervals between the parallel wire ropes, provide 
a resilient support to the loaded belt and give a 
carrying capacity which is stated to be greater 
than that of conventional rigid-framed con- 
veyors. A further advantage claimed is that 
this design of equipment weighs only one- 
third that of conventional conveyor line installa- 
tions. A ropebelt conveyor can be rapidly 
assembled or dismantled since the main stands, at 
which the ropes are tensioned and anchored, are 
spaced from 150ft to 300ft apart, depending on 
the material to be carried. The equipment can 
be operated with any existing drive and tail 
pulley and it can be linked to any other type of 
conveyor structure. 

The main supporting stands of the conveyor 
are of welded construction with two _ inde- 
pendently adjustable legs to allow for uneven 
floor surfaces. The anchor ropes are tensioned 
to about 1000Ilb by heavy-duty turnbuckles 
employing anchor brackets secured by floor 
bolts or lightweight steel props. Intermediate 
stands, usually spaced at about 20ft centres, are 
of similar, but lighter, construction to the main 
stands. Both forms of stand carry 4in diameter 
return idlers, positioned to give a minimum 
clearance of 12in between the underside of the 
idler and the floor. The longitudinal members 
of the structure consist of tensioned jin diameter 
steel wire ropes, the spacing between the ropes 
being maintained by spreader bars and inter- 
mediate stands. Normally, one spreader is 
fitted between each pair of intermediate stands 
and secured to the rope by steel wedges. 

Three 4in diameter deadshaft rollers form each 
troughing idler assembly, each roller being 
carried on ball bearings fitted with renewable 
seals. In these assemblies the centre roller is 
joined to each of the wing rollers by a roller 
chain link pivoting about a longitudinal axis. 
The outer ends of the wing rollers are connected 
to wire rope clamps by a roller chain link pivoting 
about a vertical axis. The clamps hook on to the 
wire ropes and are securely located by steel 
wedges. The method of roller connection 
imparts a “* cupping *’ action to the idler assembly 
when subjected to load, while the rope spreaders, 
by keeping the ropes apart, control the down- 
ward deflection of the centre roller so that the 
angle of the wing rollers does not exceed 35 deg. 
In a typical application the idler assemblies are 
located at Sft intervals, but any changes in 
operating conditions or load can be met simply 
by altering this spacing. Equipments can be sup- 
plied to accommodate belts up to 48in wide. 





A fully loaded section of ropebelt conveyor structure installed at a colliery 
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Proposed 1500MW Coal-Fired Power 
Station at Drakelow 


We learn that the Central Electricity Generat- 
ing Board has applied to the Minister of Power 
and the Local Planning Authority for consent to 
establish a third coal-fired power station on the 
existing site at Drakelow, near Burton-upon- 
Trent. It is proposed that the new station, which 
will be known as Drakelow “ C,”’ should have 
an installed plant capacity of about 1500MW, 
which would make it the largest power station 
yet planned in this country. Sizes of sets and 
boilers to be installed have yet to be decided. 

The Drakelow site is on the fringe of the 
East Midlands coalfield, which is a major source 
of the low-grade coals used in the generation of 
electricity. It is also close to the heavy power 
demand areas in the Central Midlands and is 
thus well placed to supply these areas with elec- 
tricity at minimum production cost. The site is 
also at a focal point of the 275,000V Supergrid 
transmission system, so that the output of a new 
Station at this site can be fed into the system 
without the construction of additional trans- 
mission lines. 

A 240MW capacity power station was com- 
missioned at Drakelow in 1954, and the first 
generating set in a second station of 4830MW 
capacity is due to come into operation before the 
end of this year. The differences in generating 
capacities of the Drakelow “A,” “B” and 
“C” stations reflects the great advances in 
coal-fired power generation which have been 
made in this country over the last decade. 


Fatigue Data Sheets 


For several years the Fatigue Committee of 
the Royal Aeronautical Society, composed of 
experts in various aspects of the fatigue problem, 
has been examining and correlating fatigue data 
with the assistance of the Society’s Technical 
Department and consultants in the aircraft 
industry, research establishments and universities. 
A group of data sheets, similar in format to the 
Society’s series on Structures, Aerodynamics, 
Performance and Fuels and Lubricants, has been 
prepared and forms the first issue in a new volume 
entitled Fatigue. 

The sheets in the first group, which also 
includes an Introduction, Index and Classifica- 
tion, are as follows :— 

Terms and notation for aircraft structural 
fatigue. Short bibliography on fatigue. General 
principles of design in relation to fatigue. 
Average gust frequencies. Endurances of com- 
plete wings and tailplanes. Endurances of struc- 
tural joints (aluminium alloy material—tensile 
loading). The effect of mean stress on fatigue 
strength (plain test piece). The effect of mean 
stress on fatigue strength (test piece with stress 
concentration). Information on the use of data 
sheets on stress concentration. Geometric stress 
concentration factors: Holes in flat bars or 
strips ; Notches in flat bars or strips; Dia- 
metral holes in solid circular rods ; Circum- 
ferential grooves in solid circular rods ; Fillets 
in a flat bar or strip in tension ; Loaded pin ina 
central circular hole in a flat bar; External 
fillets on round tubes under axial tension ; 
Fillets in a flat bar or strip in bending. 

The Fatigue Data Sheets will be subject to 
constant review and, when necessary, will be 
revised and reissued, thus keeping them in line 
with the latest available information. Revised 
and new sheets will be distributed at intervals, 
as supplementary issues, to all holders of the 
volume of Fatigue Data Sheets, a charge being 
made for this service. 

Of special interest among the topics at present 
under consideration for further sheets to be 
issued in the near future are basic statistical 
concepts and methods, and the effect of inter- 
ference on the fatigue performance of bolted 
joints. 

To facilitate the future revision and extension 
of the series each data sheet consists of one or 
more loose-leaf pages, the whole series (initially 
forty-six pages) being contained in a ring folder, 
134in by 104in. The Fatigue Data Sheets cost 
£2 6s. 
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Industrial and Labour Notes 


Economic Trends 


The Treasury’s latest statistical report 
on this country’s economic trends shows that, 
in the second quarter of this year, the * gross 
domestic product” was £188 million, or 
4 per cent, higher than in the comparable 
period of last year. Measured at constant 
prices, however, it was probably about 2 per 
cent lower than a year earlier. Personal 
incomes continued to increase in the second 
quarter of this year and were 6 per cent 
(£288 million) higher than in the correspond- 
ing quarter of last year. Wages and salaries 
were 4 per cent higher, which was the smallest 
increase recorded in recent years ; income 
from self-employment and from rent, divi- 
dends and interest was 6 per cent higher, and 
national insurance benefits and other current 
grants received from public authorities were 
18 per cent higher, mainly because of increases 
in the rates of benefit. The report says that 
if a rough allowance is made for seasonal 
variations, there was probably little change 
in wages and salaries between the first two 
quarters of this year. 

In the first half of this year, capital expendi- 
ture, at constant prices, was 34 per cent 
higher than in the first half of 1957. This 
compares with increases of 44 per cent 
between both the calendar years of 1956 and 
1957 and 1955 and 1956. If investment in 
dwellings is excluded from the figures, 
capital expenditure (at constant prices) was 
6 per cent higher in the first half of this year ; 
this was the same percentage increase as 
between the calendar years 1956 and 1957 
and between 1955 and 1956. The estimates 
included in the report indicate that “* final 
output prices,” i.e. the prices of goods and 
services available for consumption, invest- 
ment and export, were about 3 per cent higher 
in the first half of 1958 than in the same 
period of last year. As import prices were 
substantially lower in the first half of this 
year, it follows that the increase in final 
output prices was more than accounted for 
by higher domestic costs. 


Britain’s Steel Industry 


The British Iron and Steel Federation 
has included in the current issue of its 
quarterly journal, Steel Review, an article on 
the subject of control in the industry. This 
article explains the main functions of the 
British Iron and Steel Federation and those 
of the Iron and Steel Board which was set 
up in 1953 under the provisions of the Iron 
and Steel Act. 

It is pointed out that while the key unit in 
the steel industry remains the individual 
company, it has long been found that the 
standards of the companies’ service to the 
community, and their own progress, can be 
greatly helped by co-operative activities 
through a voluntary central organisation. It 
is, therefore, the task of the Federation and 
its associated bodies to carry out “* common 
services." These services are numerous ; 
they include, of course, acting as the steel 
companies’ spokesman with other industries, 
with the Iron and Steel Board, with the 
Government and with the public. The 
Federation, which is headed by an indepen- 
dent chairman, provides iron and_ steel 
companies with full knowledge of current 
problems and prospects and makes possible 
what the Review describes as 
open competition.” The pooling of informa- 


“a kind of 


tion is particularly important in develop- 
ment, where capital commitments are so 
large that companies must know what others 
are planning if wasteful duplication of effort 
in some directions and inadequate develop- 
ment in others are to be avoided. The 
organisation of the Federation, of course, is 
designed to reinforce, not replace, the 
initiative of the individual companies. 

The Review goes on to deal with the 
public supervision of the iron and steel 
industry. It details the functions of the Iron 
and Steel Board, explaining that, on the 
one hand, the Board has established regular 
contact with Government departments and 
with steel-using industries and, on the other, 
it has become familiar with all aspects of the 
steel industry from which it receives a constant 
flow of up-to-date information. Thus, the 
Board is “‘ able to take an impartial and 
fully-informed view of the national interest in 
relation to steel and to supervise the steel 
industry from that vantage point.” But, the 
Review continues, there are some critics who 
argue that public supervision without public 
ownership is ineffective and that nothing 
short of nationalisation will suffice. This 
view, it is emphasised, takes no account of 
the practical questions involved. Among 
those questions, one of the most pertinent is 
‘* could supervision be impartial in the public 
interest, with the supervisor itself the owner, 
and with no outside check based on expert 
knowledge and sources of information ?” 
To point to the perils of nationalisation, the 
Review comments, is not to imply a pre- 
judiced adherence to the present system. 
This system, it is claimed, has evolved from 
experience and can be adapted to meet chang- 
ing circumstances. Nationalisation would 
set it violently aside, on purely theoretical 
grounds, at the risk of disrupting a major 
section of the British economy. 


Overseas Trade 

In a survey of overseas trade in the 
first nine months of this year, the Board of 
Trade’s principal comment is that the period 
has been a very favourable one for the United 
Kingdom’s overseas trade balance. The 
marked decline in import prices has brought 
a fall in the value of imports which preceded 
and outweighed the downward movement in 
exports. As a result, the visible trade deficit 
in the first three quarters of this year averaged 
only £33,000,00 a month against £57,000,000 
in the comparable period of last year. In 
balance of payments terms the improvement 
in the first six months of this year was 
sufficient to convert a deficit of payments on 
visible trade of £25,000,000 (in the first half 
of 1957) into a surplus of £137 million, 
almost certainly the first such surplus attained 
in this century and perhaps even further back. 
But, the Board of Trade observes, ** within 
the period trends were developing which have 
already gone some way to reduce the degree 
of improvement.” 

About exports, the Board says that after 
an unbroken rise lasting four years, there was 
a downward turn in the final quarter of 1957. 
The decline was very small in the opening 
months of this year, but in the four month 
period, June to September, it reached 6 per 
cent compared with a year earlier. Taking 
the first nine months of this year, exports 
were 4 per cent lower than in the comparable 
period of 1957. The overall level of export 
prices has been the same this year as last ; 


prices of manufactured goods have been about 
24 per cent higher, but prices of less highly 
processed commodities have fallen fairly 
sharply. Thus, the Board of Trade explains, 
the fall in value this year has been wholly due 
to a lower volume of shipments. Although 
all the main commodity groups of exports 
have been affected by “the recent sharper 
rate of decline,” engineering products, as 
a result of big increases for passenger cars 
and aircraft, are still faring relatively best. 
Over the first nine months of the year the 
total for the engineering group was 4 per cent 
above a year ago, and even in the four months 
June to September it was still level with a 
year earlier. But, the Board of Trade adds, 
for textiles, steel, non-ferrous metals and 
coal, there have been fairly severe falls this 
year and a downward trend has also been 
evident over a wide range of other goods. 


Shipbuilding Returns 

The shipbuilding returns for the third 
quarter of the year, issued by Lloyd’s Register 
of Shipping, show that in Great Britain and 
Northern Ireland the work in hand amounted 
to 328 steamships and motor ships of 
2,299,133 tons gross, while during the quarter 
fifty ships of 298,062 tons were commenced, 
seventy-four ships of 393,793 tons were 
launched and fifty-eight ships of 301,994 tons 
were completed. Of the total, oil tankers 
accounted for seventy-seven ships of 1,150,571 
tons gross, or 50 per cent. Tonnage for 
registration abroad amounted to forty-five 
ships of 249,860 tons, the lowest since June, 
1946, and representing only 10-9 per cent of 
the total under construction. Work abroad 
totalled 1235 ships of 7,906,658 tons gross 
and the progress report for the quarter records 
that 337 ships of 1,811,198 tons were com- 
menced, 399 ships of 1,857,532 tons were 
launched and 402 ships of 1,757,299 tons were 
completed. Ships being built for export 
totalled 3,747,414 tons or 47-4 per cent; 
oil tankers amounted to 289 ships of 4,371,718 
tons, or 55-3 per cent of the ships under 
construction. 

Throughout the world, 1563 steamships 
and motorships of 10,205,791 tons were being 
built, of which 22-53 per cent were under 
construction in Great Britain and Northern 
Ireland. World tanker construction 
amounted to 366 ships of 5,522,289 tons, or 
54-1 per cent of the total. The tonnage being 
built for export in the various countries 
totalled 3,997,274 tons, of which the share 
of Great Britain and Northern Ireland was 
6-3 per cent, compared with 20-8 per cent in 
Japan, 14-2 per cent in Germany and 11-5 
per cent in Italy. Of the total steam and 
motorships under construction, 5,575,632 
tons, or 54:6 per cent, were under the inspec- 
tion of Lloyd’s Register. 


National Management Conference 


The British Institute of Management 
has published the detailed programme of 
this year’s management conference which is 
to be held at Brighton on November 26, 27 
and 28. The theme of the discussions is 
“ The Challenge of Change.”” Among the 
subjects for consideration are: the role of 
the top executive in a large organisation ; 
wages and the national economy; cost 
accounting under conditions of automation ; 
the influence of sales policy on production 
efficiency ; the security of the employee; and 
advisory services in the smaller firm. 
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Friction of Rubber 


By V. E. GOUGH* 
No. I 


There was presented to the “* 1958 Rubber Conference, 


’ 


* organised by the Deutsche 


Kautschuk-Gesellschaft, and held at the Giirzenich in Cologne, a treatment of the 


fundamentals of friction. Substantial portions of the paper we reproduce : 
text will appear in ** Kautschuk und Gummi.” 


the full 
Slow speed sliding friction tests of 


rubber on other surfaces show maximum friction during a slow movement or 
creep. A study of the movements of belts on pulleys during transmission of torque 
shows that the pulley surface speed is the same as the incoming belt, and this sup- 
ports the hypothesis that the friction developed depends on ihe ratio of creep 
velocity to pulley speed. The behaviour of tyres during tractive and braking 


forces also exhibit similar phenomena. 


Under cornering conditions, speed has 


little effect on the tyre-ground frictional properties except in those cases where 


bodily slippage occurs. 
the hypothesis proposed. 


It is shown that this independence of speed supports 
Studies of force and movement distribution within the 


contact area show that movement occurs before the peak force is developed. 
Irregular wear of tyres is discussed and it is shown that a non-linear friction 
characteristic which depends on the ratio of creep to rolling velocity is in agree- 


ment with constant distances between patches of wear irregularity. 


The ratio of 


creep to rolling velocity can be considered to be related to the ratio of the times of 
contacting of the surfaces and the time during which two points, one in each 
surface, interact with each other. 


T is not intended in this paper to attempt to 

mention all the wide variety of aspects of 
rubber friction which have been discussed in the 
literature. The objective is to draw attention to 
two interesting aspects, namely, that the maxi- 
mum friction does not arise until some move- 
ment occurs and that, in the general case, velocity 
alone is not the sole deciding factor but rather 
that the friction developed is a function of a 
ratio of velocities. 

These phenomena appear to be fundamental 
to the behaviour of rolling wheels and other 
dynamic friction problems. In special cases, 
more particularly those in which the relative 
sliding velocities are high, the frictional pheno- 
mena reduce to being velocity dependent. 

Experiments show that, while consistently high 
friction values are obtained at slow sliding speeds 
on rough emery cloth and similar surfaces 
(coefficients of 0-9-1-5 say), the highest coeffi- 
cients (2-5-3 or even more) at slow sliding 
speeds are obtained on smooth glass and other 
materials with a glass-like surface (e.g. highly 
polished bakelite) provided the surfaces are 
clean and dry and the rubber surface is free from 
bloom or wax.'}* This is consistent with the 
view that a high coefficient of friction is obtained 
provided the rubber itself makes contact with the 
other solid in some areas at least. Provided such 
surface films as are present are broken through, 
at least in some places, the necessary intimate 
contact is made and a high friction obtained. 
To ensure intimate contact between the main 
mass of rubber and a body with a smooth surface, 
both surfaces must be clean and dry or the 
rubber be shaped with a tread pattern capable of 
exerting a wiping action to remove the surface 
film.* Not all surface films can be removed in 
this manner. For example, bloom on the rubber 
needs to be cleaned off in other ways, such as by 
rubbing with a rag dipped in solvent. In the case 
of rough or coarse textured materials the high 
stresses developed on the points of the surface 
ensures intimate contact by breaking through 
the surface films, even including bloom on the 
rubber.*; * The presence of surface films of any 
kind would be expected to reduce the friction 
developed because in those areas in which they 
carry load they provide a medium of lower 
tangential shear strength than the bulk of the 
rubber and in many cases virtually act as a lubri- 
cant carrying the normal load with very low 
tangential drag. The suggestions above explain 
the small importance of cleanliness in the case of 
rough surfaces and the greater importance in the 
case of smooth surface. The explanations agree, 
at least qualitatively, with the observation that 
the highest frictions are obtained on clean, smooth 
surfaces as then the maximum actual area of 
contact is possible. 

The case of friction of tyres on roads under wet 
conditions, particularly when so heavily braked 
~7 * Dunlop Rubber Company, Birmingham. 





that the wheels “ lock ** and bodily sliding of the 
tyre on the ground arises, is of great practical 
importance. In such cases the sliding velocities 
are high and the distances moved across the 
ground by each element of the tyre tread is 
measurable in metres (Table I.) Under these 


TaBLe I—Magnitudes of Movements of Tread 
Elements of Tyres During Contact on Ground. 


Direction Coefficient Approxi- 
Condition of (sideway or mate 
movement braking) magnitude 
(a) Simple rolling Different in 0-0 2mm or 
different 3mm 
parts of con- maximum, 
tact area zero in 
places 
(6) Cornering Lateral 0-2 6mm to 
| 10mm 
(c) Cornering, nearly Lateral 0.7 2cm to 3cm 
skidding j 
(d) Skidding sideway! Lateral Above limit | Many 
the surface | centimetres 
will develop 
(e) Locked wheel! Forward Above limit Many 
(braking) | the surface metres 


| will develop 


conditions the frictional resistance depends on 
road surface texture (particularly on a micro- 
scale), effectiveness of drainage of road surface, 
tyre tread, pattern drainage and tread pattern 
wiping action and, of course, sliding speed.* * ° 
Here again, the friction of tyres on smooth 
surfaces is influenced more by the presence of 
water films than on rough surfaces. Speed 
effects are most marked 
on smooth surfaces. 

On the smoothest sur- 
faces (e.g. hand-finished 
asphalt, or well-worn 
roads which were origin- 
ally constructed with an 
aggregate which was as 
soft as the asphaltic 
binder) the friction de- 
veloped is very dependent 
on the tyre tread pattern 
drainage between the 
ribs or elements of the 
tread, and on the wiping 
action of any cuts, slots 
or sipes in those ribs 
or tread elements.* The 
coefficient developed is 
very “speed dependent ”’ 
in those cases where the 
drainage or wiping action 
is barely adequate. If 
the tread elements are 
irregularly worn in a 
* heel-and-toe’’ manner 
the coefficient is lowest 
when the tread element 
is worn so that the film 
at entry is greater than at 


exit, which is the usual Fig. 
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manner in which this irregularity develops.° 

Reversal of the tyre, so that the sharper edge 
of the tread element is the leading edge, markedly 
increases the coefficient for a given speed of 
sliding. 

Clearly, the value of a tread pattern on a tyre 
is to clear the water away from between rubber 
and road surface and to ensure actual contact 
on as large an area as possible under the given 
conditions. Likewise, the value of a rough- 
textured road surface depends on the penetration 
of water film by the sharper points due to the 
extreme pressures developed on these points.‘ 

All these effects relate to cases where the 
relative sliding velocity is high and a film of 
liquid or other substance is present between the 
rubber and road or other surface. While such 
cases have to be studied as they correspond to a 
limiting case where no further grip is available, 
and as such correspond to an emergency condi- . 
tion which should be avoided, there are many 
practical applications which involve the develop- 
ment of friction under conditions which arise 
before bodily slipping or sliding takes place 
(Table I). It is known that, in a proportion of 
cases at least, the effective coefficient drops 
measurably when a rolling wheel is braked to the 
‘locked ” or fully sliding condition, particularly 
on wet roads.* 

In addition to this, there is evidence to show 
that the usual classical concept of a static 
coefficient of friction arising at zero relative 
velocity, which has to be exceeded before relative 
movement can occur, after which a kinetic or 
sliding friction operates, is not applicable to 
friction between rubber and other solids. It is 
found, in those cases where the evidence is 
capable of detailed interpretation, that some 
movement (“creep’’) occurs before the maxi- 
mum coefficient is developed and that the maxi- 
mum achievable coefficient always involves some 
relative movement between the two bodies. 

Our work in recent years has led us to believe 
that these phenomena are of fundamental 
importance in the behaviour of tyres and belts. 
Particular cases will now be considered, showing 
that they all lead to a new, or at least not com- 
monly accepted, form of the friction curve. 


Stow SPEED SLIDING 

It can be readily shown, by using the direct 
reading friction meter described in reference 2, 
that movement occurs during the development of 
the maximum value of friction coefficient between 
rubber and another solid. This is true even 
undef contacting pressures similar to those 
arising in practical applications, e.g. tyres on 
roads. Tests of these phenomena are probably 


more readily carried out on this instrument than 
on most of the classical types of equipment. 
The apparatus comprises a test platform carried 
freely on four parallel equa! length links, counter- 
balanced so that the whole system is in neutral 
equilibrium under no external load (Fig. 1). 





1—Direct-reading friction meter 
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During a friction test, the links swing into such 
directions that they are parallel to the resultant 
force between the bodies, thus directly indicating 
the effective coefficient of friction. In use, the 
operator can readily change the relative propor- 
tion of tangential load and normal load, noting 
visually whether slow creep occurs or not. It is 
found that it is impossible to eliminate the 
visible relative movement (creep) between the 
rubber and the test surface without reducing the 
tangential force, once a madxi:mum friction has 
been achieved. 

If sliding is caused to occur at velocities higher 
than that which results in the maximum coeffi- 
cient, the coefficient tends to drop with increase 
of velocity of movement. This is particularly 
true in the case of smooth surfaces, and under 
these conditions a stick-slip oscillation arises, 
causing either an audible noise or a “ judder” 
which is a form of harsh mechanical vibration. 
These effects are known to arise when the friction 
is a non-linear function of velocity with a 
decreasing friction with increasing velocity.*» * 
These observed effects are true of friction between 
rubber and other materials and they are not due 
to the presence of surface films. In many cases 
the repetition of tests makes the effects more 
marked because of the cleaning action of the 
repeated sliding over the same area. 

It is not easy, with the direct reading friction 
meter of Fig. 1, to test at any but low speeds, 
but it appears that the friction values (in the 
case of dry rubbers on smooth surfaces or of 
rubbers on rough surfaces) become somewhat 
less dependent on speed as the latter is increased 
beyond the region just discussed. 

The maximum coefficients are substantially 
independent of contacting load over a wide 
range of loads corresponding to practical con- 
ditions. 

Diagrams of the type of Figs. 2 (a) to (d) 
describe the character of the phenomena. It is 
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Fig. 2—Slow-speed sliding friction 


difficult to decide which of the two types of 
curve 6 or c apply to the “ creep ” region because 
of the very low speeds involved. Case d arises 
more frequently on rough surfaces. 

While in these tests it is natural to plot the 
results against sliding speed, there is good reason 
to believe that some related function, which is 
proportional to sliding speed in this particular 
case, should be used in the general case. The 
evidence for this statement will now be discussed. 


THE ENGINEER 


BELTS AND PULLEYS 


During the study of a form of tension control 
system for a rubber thread winding device it was 
noted that when an extensible rubber thread 
passed from A around a roller B and then to C 
on to a winding spindle (Fig. 3), the surface 
speed of the spindle B was not the average of the 


D 
A B 


D 
Fig. 3—Rubber thread passing over roller 


surface speeds of the threads at A and C. The 
surface speed of the thread at A differed from 
that at C because of the difference in extension 
in these two regions caused by the difference in 
the tensions at A and C necessary to develop 
the torque to overcome the friction of the bearings 
D carrying the roller B. The surface speed of 
the spindle B equalled that of the incoming 
thread A. This was found to be true even when 
the bearings at D ran as freely as possible.’ 
This was found to be of great practical impor- 
tance. If the spindle B was being used to control 
the rate of winding at C with a view to maintain- 
ing a constant extension of the wound thread, 
this could only be achieved if the friction at the 
bearings D was zero at all times. In all other 
cases the surface speed at C differed from that at 
A because of the torque to rotate B. The fact 
that the surface speed of B is equal to that of the 
entering material and not the departing material, 
represents a fundamental difficulty in such 
devices and it can be overcome only by special 
servo-mechanisms where a torque is supplied to 
the sensing roller B and this torque is varied in 
such a manner as to just counterbalance the 
friction torque at D at all times. 

That such a device would behave as described 
follows from the friction curve of Fig. 2. When 
the rubber thread first touches the surface of the 
spindle it is moving at the same speed as the 
surface of the spindle and its tension is at the 
value which holds at A. As the thread has got 
to lengthen to correspond to the higher tension 
operating at C, the thread gradually creeps 
forward on the surface of the spindle in its 
passage round the spindle producing a frictional 
force between the thread and the spindle. At 
every point the change in tension and friction 
force are related by 


T+ dT gude 
T { 


where u is the friction coefficient operating at that 
point. The thread leaves the spindle with a 
creep or slip velocity of such a magnitude as to 
correspond to the speed of the thread at C. The 
relation between the friction and creep at a 
given point follows a curve of the type of Fig. 2. 

This explanation does not, by itself, establish 
that the friction curve of Fig. 2 necessarily applies, 
but the discussion below suggests that this or a 
related frictional relationship holds. 

On the basis that the friction curve of the type 
of Fig. 2 holds, the distribution of tensions, 
friction and slippage would be as in Fig. 4. The 
tension change around the pulley corresponds to 
the friction force being developed at each point 
of the circumference of the pulley and this, in 
turn, depends on the belt creep which is permitted 
or caused by the changing extension of the belt 
due to changing tension. If the torque required 
to be transmitted is increased above a certain 
figure the distribution of frictional force takes the 
form of Fig. 5(a), and the belt is actually slipping 
at the exit point. Further increase of torque will 
cause boldily slipping over most of the circum- 
ference as in Fig. 5(b), and alternatively the belt 
slips throughout the whole contact as in Fig. 5(c): 
most probably the belt will slide off the pulley at 
this point. ; 

It may be thought that the behaviour described 
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could be explained in terms of a static friction 
operating over the initial part of the pulley 
followed by a kinetic friction at the exit end of 
the pulley.’ This will not, however, stand critical 
inspection for the following reason. 

In the initial region, where the static friction 
is operating, the tension in the belt must be 
changing according to the usual exponential law 
as the belt is wrapped around the curved pulley. 
The extension of the belt must, in consequence, 
be different at all points of this region from its 
extension at the point where the belt first touches 
the pulley. The belt must, therefore, be moving 
relative to the pulley at all points in this region 
except at the point of entry. This is in contradic- 
tion to the assumption of static (or no-sliding) 
friction and so this assumption is untenable. 

Although the curve of Fig. 2 explains the 
phenomena as discussed so far, it does not 
account for the observed fact that, provided the 
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Fig. 4—Distributions of tension in belt drive 


speeds are not high enough for centrifugal effects 
to modify the phenomena, the magnitude of 
belt creep expressed as a fraction of the pulley 
speed for a given torque is approximately inde- 
pendent of pulley speed. 

This point is explained if the basic friction 
curve is assumed to be expressed as a function 
of the parameter—the ratio of the creep velocity 
to the velocity of the belt or pulley—instead of 
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(a) Tension increased to point where slippage occurs at 
exit. 

(6) Further increase. 

(c) Complete slippage. 


Fig. 5—Effect of increase in transmitted torque 
on distribution of friction forces on pulley 


the creep velocity as in Fig. 2. This particular 
form of curve is found to arise in many widely 
differing cases of rolling wheels and appears to 
be fundamental to the friction of rubber. 


TRANSMISSION OF TRACTIVE AND BRAKING FORCES 
BY TYRES 

By towing a variable drag dynamometer trailer 
by means of a motor vehicle it is possible to 
study the effects of driving and braking torques 
on the revolutions executed by tyres in a given 
distance. It is found that for torques below 
those which cause overall bodily slip of the tyres, 
the creep or slip of the tyres relative to the free 
rolling case is proportional to the tractive or 
braking coefficient where the latter is defined as 
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the tractive or braking force respectively, divided 
by the applied load (Fig. 6). The interesting 
point is that although various factors do affect 
the precise slope of the curve, the general 
character of the curve is similar irrespective of 
whether the tests are at road speeds or very slow 
speeds, and whether the tyres are large or small. 
For example, the data of Fig. 6 is in general 
agreement with references 10 and 11, obtained 
on smaller tyres under lighter loads and with 
tests on small rubber wheels in the laboratory. 
The curve is of the character of Fig. 7 and the 
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of tyre 


independent variable appears to be the ratio of 
creep or slip velocity to rolling velocity. 


TYRES UNDER CORNERING OR LATERAL FORCES 


The ability of tyres to develop cornering forces 
in a controllable manner is just as much a primary 
function of pneumatic tyres as their ability to 
carry load and to transmit braking and traction 
forces. For this reason the properties have been 
studied in detail by a number of investigators. 

By running a tyre against a drum surfaced 
with steel or other material at a slip angle or 
misalignment and measuring the cornering force 
(the force developed across the face of the drum 
at right angles to the direction of motion) and 
the self-aligning torque (the torque tending to 
steer the tyre back to the straight ahead position), 
the tyre’s cornering characteristics can be deter- 
mined.'*-'* Measurements can also be made by 
running tyres at a slip angle at slow speeds on a 
flat test surface in the laboratory'® '* or on the 
road at normal speeds, either on an especially 
designed vehicle in which one wheel is set at an 
angle* '* '' or on a towed trailer with the wheel 
set at an angle’® *° *! or on a conventional 


vehicle constrained to move in a given path at 
slow speed, but with one wheel set at a slip angle.'* 

The outstanding point of these investigations 
taken collectively is the general agreement of the 
character of the relationships (especially at low 
side forces where there is no question of bodily 
skidding) although the character of surfaces is 
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Fig. 7—Suggested form of friction curve 


fairly wide in range and the speeds range from 
160km per hour'* to a few centimetres per 
second'*: 2. with many checks at intermediate 
speeds, e.g. 1% 11% 17 It is significant that when 
a drum type machine is allowed to fall in speed 
to rest, the cornering forces at medium and low 
slip angles remain substantially unaltered. 

This relative independence to speed again sup- 
ports the use of the ratio of the creep velocity to 
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Fig. 8—Cornering characteristic curve 


the rolling velocity as the basic parameter deter- 
mining the friction (Fig. 7). 

There are a number of ways in which the results 
of such tests can be expressed. The method 
proposed in reference 15 is most appropriate 
for our present discussion. The cornering force 
is plotted against the 
aligning torque as in 
Fig. 8. As the value of 
the aligning torque divid- 
ed by the cornering force 
gives an effective mo- 
ment arm which is 
sometimes called the 
pneumatic trail, a_ set 
of inclined lines through 
the origin of the axes 
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can be drawn and identified with the various 
values of pneumatic trail. It will be seen that at 
the lower slip angles the results are such that the 
cornering force acts at a point behind the centre 
of the tyre ground contact area. This has also 
been confirmed by a six-degree-of-freedom rig 
in which all components of the total reaction 
between tyre and ground are determinable. In 
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Fig. 10—Intensity of lateral force versus lateral 

movement in contact area of tyre during cornering 

at 2 deg. and 8 deg. slip angle. 6°70 16: 1760 Ib 
load : 16 Ib per square inch 


the case of a cornering tyre the frictional reaction 
in the ground plane has a resultant substantially 
normal to the wheel plane (with a slight drag 
component), acting at a point to the rear of the 
centre of contact.** 

The fact that resultant cornering force acts to 
the rear of the centre of contact is in accord with 
the view that the lateral forces increase gradually 
from zero to a maximum towards the rear of the 
contact area. 

This inference is confirmed by the results of 
tests on a device seen in Fig. 9, in which the 
development of forces and movement across the 
contact area are studied in detail.*»** The tyre 
rolls along a flat surface in which a bar flush 
with the surface is used to measure the intensity 
of lateral or sideways force as the tyre passes 
over it. Lateral movement is measured also and 
the apparatus autographically records the inten- 
sity of lateral force against lateral movement 
(Fig. 10). By the use of interruptions every inch 
to indicate the progress through the contact area, 





Fig. 9—Mechanism for recording simultaneously the side force and side slip of a tyre running at a slip angle. When the cover is in place, the apparatus 


presents a flat surface over which the tyre can be rolled 


The side force is transmitted continuously through a spring-loaded lin wide bar, seen at the 


top of the close-up, and then through a series of levers to a scribe. The side slip is at the same time detected by an upstanding fork and transmitted to a glass 
slide, whose movement relative to the force-recording scribe is such as to produce a graph of side force intensity against side slip for the whole length of the 


contact patch 














Continental Section 


diagrams of distribution of lateral movement 
(Pig. 11), and intensity of lateral force (Fig. 12), 
through the contact can be drawn. 

The use of a bar extending the full width of the 
contact patch to measure force, and a single 
point to measure movement, is justified by an 
extended study of the tyre-ground movements 
over a range of slip angles using grit on black- 
ened aluminium plates® and the abrasion wear 
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patterns developed on the tyre tread surface due 
to running on road surfaces under known con- 
ditions.* “2. The movement between tyre and 
ground is primarily lateral and the movemenis 
similar at all points across the whole tread width, 
under slip angle conditions. 

In the recorded force-movement curves, Fig. 10, 
it is found that movement arises before the 
development of the maximum intensity of 
frictional force. This is in line with the findings 
earlier, namely, that the maximum friction is not 
a static friction and is always associated with 
creep. That this is of fundamental importance 
was commented on by the present author in the 
original description of the apparatus.’* From 
the similarity of the curves of initial increase of 
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Fig. 12—Distribution of intensity of lateral force 
through contact 


friction to the maximum it was inferred that they 
supported the friction curve of the type of Fig. 7 
and this was the basis of the statements made in 
References 18 and 22 that these curves suggested 
an explanation of tyre properties being distance 
dependent rather than time dependent so that the 
data obtained at low speed could be assumed to 
hold at normal road speeds. 

The deduction that the friction curve depends 
on the ratio of creep velocity to rolling velocity 
has been critically examined by my colleague 
D. H. Cooper.** The results support the view 
that the velocity ratio : 


rate of side slip 
rate of forward rolling 


is the controlling parameter. 
Further evidence that speed of frictional move- 
ment alone is not the controlling factor but that 
the ratio of frictional creep to forward rolling 
or, what is the same value, ratio of frictional 
creep velocity to forward rolling velocity, is the 
deciding factor, is contained in the fact that data 
obtained on this apparatus can be compared 
with characteristic curve data of the data of the 
type of Fig. 8 obtained on drum test machines at 
much higher speeds. The area under a curve of 
the type of Fig. 12, in appropriate units, is a 
cornering force, the moment of this area, in 
appropriate units, is the self-aligning torque 
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and, finally, the distance between the centre of 
the area of the diagram and the mid-point of the 
tyre-ground contact is the pneumatic trail. If 
comparisons are made with drum test data at 
loads to give the same deflection (as employed 
in Reference 16 to allow for the difference 
between curved and flat surfaces) the results of 
cornering data are similar** even in spite of a 
difference in forward rolling speed in the ratio 
of several hundred to one. This arises partly 
because the cornering properties developed 
depend on the geometrical distribution of the 
frictional forces developed and consequent tyre 
distortion being similar at all speeds, and partly 
because the frictional force laws do not over- 
ride such features or are of the type suggested. 
Information on the transient development of 
cornering force after a change of slip angle has 
also a bearing on the point under discussion, 
although the factors controlling the character 
of the transient are largely those of tyre internal 
construction. Estimates of the quantity defined 
by Lippman*® as the adjustment rate constant, 
made by plotting the changes of cornering force 
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against the distance the tyre rolls when rolling 
at a few centimetres a second, are in agreement 
with those obtained at road speeds employing 
equipment especially devised for the purpose.'”: ** 
In both cases the reciprocal of the adjustment 
rate constant is about 50cm in spite of the big 
difference in speed. The phenomenon of transient 
build-up of cornering properties is distance 
dependent not time dependent. 

In all the cases discussed in this section it 
will be noted that the forces depend mainly 
on the frictional forces developed during the 
“creep ’’ stage during which the friction forces 
are developing without substantial bodily slip 
(Table 1). If substantial bodily slip or sliding 
occurs as in an uncontrolled broadside skid, 
then the limiting coefficient will be speed 
dependent, somewhat as discussed for locked 
wheels,*: + * 1% !* This will result in the behaviour 
indicated in Fig. 13 which is based on evidence 
of the type given in Reference 16. 


REFERENCES 


' F. L. Roth, R. L. Driscoll, W. L. Holt, “* Frictional Properties 
of Rubber,”’ Journal of Research of National Bureau of Standards, 
Vol. 28, No. 4, page 439, April, 1942. 

*V. E. Gough, “ A Simple Direct-Reading Friction Meter,’ 
Journal of Scientific Instruments, Vol. 30, page 345, October, 1953 

* V. E. Gough, “ Tyre and Vehicle Behaviour—The Study and 
Evaluation of Performance on the Road,’’ Automobile Engineer, 
Vol. 39, No. $12, March, 1949, page 97, No. 513, April, 1949, page 
139. Also translated, “Le Comportement des Pneus et des 
Vehicles,"’ Revue General du Caoutchouc, Vol. 28, No. 10, page 
692, October, 1951. 

* G. Grime and C. G. Giles, ‘‘ The Skid Resisting Properties of 
Roads and Tyres,’’ Institution of Mechanical Engineers Auto- 
mobile Division, Proceedings, 1954-55, page 19. 

** V. E. Gough, contribution to discussion of reference 4, ibid., 


page ql 

* E. C. Pike, * Coefficients of Friction,’’ Journal of Royal Aero- 
nautical Society, Vol. 53, 1949, page 1085. 

*V. B. Gough, J. H. Hardman, R. J. Maclaren, Trans. o/ 
Institution of the Rubber Industry, Vol. 32, April, 1956, page T.27 

* E. Pearce, Private communication, 1953. 

* J. Goodman, Mechanics Applied to Engineering, Chapter 1X, 
eighth edition, 1921. Longmans. 

* C. Inglis, Applied Mechanics for Engineers, Chapter VII, 1951. 
Cambridge University Press. 

‘* J. Bradiey and R. F. Allen, “ Factors Affecting the Behaviour 
of Rubber Tyred Wheels on Road Surfaces,’’ Proc. Institution of 
Automobile Engineers. Vol. XXV, 1930-31, page 63. 

" J. Bird and R. A. Miller, “ Studies in Road Friction : HI, An 
Analysis of Factors Affecting Measurement,’’ Technical Paper 
No. 2, 1937. H.M. Stationery Office. 


Oct. 31, 1958 


** R. D. Evans, “ Properties of Tires Affecting Riding, Steering 
and Handling,’ Journal of Society of Automotive Engineers, Vol. 
36, 1935, No. 2, page 41. 

”? A. W. Bull, * Tire Behaviour in Steering,’ Journal ef Society 
of Automotive Engineers, Vol. 45, 1939, No. 2, page 344. 

“T. J. P. Joy and D. C. Hartley, “‘ Tyre Characteristics as 
Applicable to Vehicle Stability Problems,’* Institution of Mech- 
anical Engineers, Automobile Division, Proceedings, 1953-54, 
page 113. 

*V. E. Gough, “ Cornering Characteristics of Tyres—An 
Improved Method for their Determination,”’ Automobile Engineer, 
Vol. 44, page 137, April, 1954. Aliso translated, ** Les Caracter- 
istiques d’Envirage des Pneumatiques—Une Methode de Deter- 
mination Ameliorée,”’ Revue General du Caoutchouc, Vol. 32. 
No. |, page 996, November, 1955. 

** V. E. Gough and G. B. Roberts, “‘ Dunlop Cornering Force 
Machine,”* Proc. of the Institution of the Rubber Industry, Vol. 33, 
October, 1957, page T.147. , 

*’ P. Rieckert and F. Gauss, Vorlaiifige Zusammenstellung deu 
Engebuisse deu Reifenversuche, 1955. 

"Vv. E. Gough, “ Practical Tire Research,’ §.A.E. Trans. 
(Society of Automotive Engineers), Vol. 64, 1956, page 310. 

**R. A. Moyer, “‘ Skidding Characteristics of Automobile 
Tires on Roadway Surfaces and their relation to Highway 
Safety,’’ Bulletin 120, Iowa State College, U.S.A., 1934. 1 

20 W. Close and C. L. Muzzey, “A Device for Measuring 
Mechanical Characteristics of Tyres on the Road,”’ paper read to 
Automobile Division of Institution of Mechanical Engineers at a 
symposium on Research in Automobile Stability and Control and 
in Tyre Performance, November 13, 1956, to be published in 
Automobile Division Proc. I.Mech.E., 1956—57. 

** A. G. Fonda, “ Tyre Tests and Interpretation of Experi- 
mental Data,"’ paper read to Automobile Division of Institution 
of Mechanical Engineers. Symposium on Research in Auto- 
mobile Stability and Control and in Tyre Performance, Nov- 
ember 13, 1956, to be published in Automobile Division Proc. 
I.Mech.E., 1956-57. 

**'V. E. Gough and G. R. Shearer, “ Fron Suspension and 
Tyre Wear,” Institution of Mechanical Engineers, Automobile 
Division, Proceedings, 1955-56, Part 6, page 171. 

* J. J. Robson, “ High Speed Cornering Forces, S.A.E. Trans., 
Vol. 64, 1956, page 334. 

*D. H. Cooper, paper read at same conference, “ Die 
Verteilung der Seitenknafte und des Abrutschens an der 
Benithrungsflache des Reifens.”” 

** S. A. Lippman, “ Car Stability and Transient Tire Forces,”’ 
paper presented to Society Automotive Engineers, March, 1954 


( To be concluded ) 


Light Section Microscope 


A convenient method for observing and 
measuring the roughness of machined surfaces 
is to view through a microscope the profile 
which appears when a thin flat beam of light 
strikes the surface at a known angle. The true 
waviness of the surface is then the apparent 
waviness of the profile, times the ratio of the 
sines of angles between incident beam ard 
surface, and incident and observed beams, 
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Light section microscope, shown with plane test piece 


multiplied by the magnification of the microscope. 
In the instrument produced by Carl Zeiss, 
Oberkochen/Wiirtt. (Degenhardt and Co., Ltd., 
32, Maddox Street, London, W.1), illumination 
and observation microscopes are arranged at 
right angles to each other and at 45 deg. to the 
surface. Readings may be made by means of 
the horizontal and vertical eyepiece graticules. 
The objective revolver contains two objectives, 
with magnifications of 400 and 200 times 
respectively, the first covering the roughness 
range | to 4u, the second, by means of a special 
diaphragm, the large range 3 to 100z. 
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The International Commission on Large Dams, which is a body within the organisa- 
tion of the World Power Conference, holds international congresses at intervals of 
three or four years. The fifth congress was held in Paris in 1955, and was reviewed 
in THE ENGINEER of June 10 and June 17, 1955. Here, the sixth congress, which 


was held in New York last month, is reviewed. 


As customary, the principal tech- 


nical work of the congress was divided into four ** questions,” at which the following 

subjects were explored :—heightening dams : stresses in dams and foundations; 

comparing observations, computations and model tests: compaction and water 
content of earth and rock-fill dams : and the use of admixtures in concrete. 


HE Sixth International Congress on Large 

Dams was held at the Statler Hotel in New 
York City from September 15 to 19. In addition 
to providing timely discussion of four important 
subjects relating to the design and construction 
of large dams, the congress had particular signi- 
ficance to the many non-American delegates, to 
whom it offered their first opportunity of visiting 
a great number of major reclamation and power 
generation works in the United States. The 
general attendance at the meeting was greater 
than expected ; total registration exceeded 800 
and there were some fifty delegates from the 
United Kingdom. The technical sessions covered 
the following four subjects, which were sum- 
marised by reporters and discussed individually. 

Question 20.—* Heightening of Existing Dams, 
Including Methods of Constructing New Dams 
in Successive Stages.” 

Question 21.—** Observations of Stresses and 
Deformation in Dams, and in Their Foundations 
and Abutments ; and a Comparison of These 
Observations with Computations and Tests on 
Small Scale Models.” 

Question 22.—* Compaction Methods and 
Moisture Content for Materials Used in the 
Construction of Earth Core and Supporting Fill 
for Earth and Rock-fill Dams.” ; 

Question 23.—* Use of Admixtures and 
Pozzolanic Materials in Concrete for Dams and 
the Influence of the Finer Sand Particles.” 

Discussions were held in French and English, 
with simultaneous translation facilities pro- 
vided by wireless transmission within the 
meeting hall. For receiving, each delegate was 
furnished with a miniature receiving set and a 
pair of headphones. 

The morning of the opening day, September 15, 
was devoted to general registration and to a 
meeting of the special sub-committee on concrete. 
In the afternoon, members and their ladies 
enjoyed a boat trip around Manhattan Island 
in perfect summer weather. On the following 
morning the International Commission on Large 
Dams met in executive session, while in the 
afternoon took place the Grand Opening Session 
of the congress. On this occasion, delegates were 
greeted by Mr. Francis S. Friel, C hairman of 
the U.S. Committee on Large Dams, and by the 
Hon. Robert F. Wagner, Mayor of New York 
City. Addresses of welcome were also delivered 
by Mr. W. A. Dexheimer, U.S. Commissioner of 
Reclamation, who spoke on behalf of President 
Eisenhower, and Mr. Gail A. Hathaway, the 
President of the International Commission on 
Large Dams. The opening session was followed 
by an inaugural reception and cocktail party on 
the roof of the Statler Hotel. The remaining 
three days of the meeting were devoted to the 
technical sessions and to the formal closing 
session on September 19. Upon the latter 
occasion, Dr. Jose F. R. Pinto, Chief of Hydraulic 
Projects, Portuguese Ministry of Public Works, 
was introduced as the new President of the 
International Commission. He will serve a term 
until the next congress, to be held in Rome in 


1961. During the closing session, several certi- 
ficates of award were presented to past vice- 
presidents of the Commission, including Sir 
William Halcrow, of Great Britain. 

The social highlight of the congress was the 
grand banquet and dance which took place in 
the Grand Ballroom of the hotel on Friday 
evening, September 19. Following the closing 
speech by Mr. Hathaway, thanks were expressed 
to the American hosts by the several representa- 
tives of the National Committees from abroad, 
including Mr. J. Guthrie Brown, on behalf of 
Great Britain. In conclusion, Dr. Pinto, the 
new president, proposed a final toast to the future 
success of the International Commission on 
Large Dams. 

The delegates attending the three respective 
post-congress study tours left New York City 
on Sunday, September 21, and spent the following 
week inspecting major dam schemes in various 
parts of the United States. Members of the 
mid-western tour visited several of the gigantic 
dams on the Missouri River by which a chain of 
artificial lakes, totalling some 867 miles in length, 
will ultimately be established. They also 
inspected the Denver Federal Centre, head- 
quarters of the Bureau of Reclamation engineer- 
ing organisation, features of the complex 
Colorado-Big Thompson Project and the Mont- 
gomery dam in the scenic Denver-Rocky Moun- 
tain area. Members of the north-western tour 
travelled to some of the large schemes that have 
been completed or are under construction in'the 
States of Washington and Oregon, including the 
Grand Coulee dam, the Chief Joseph dam, the 
Priest Rapids dam, the Dalles dam and the 
Bonneville dam and hydraulic laboratory. Finally, 
members of the south-eastern tour obtained an 
overall view of the T.V.A. scheme, including 
visits to such dams as South Holston, Watauga, 
Boone, Fontana, Hiwassee, as well as the Lewis 
Smith dam of the Alabama Power Company. 
They also visited the Waterways Experiment 
Station of the U.S. Army Corps of Engineers at 
Vicksburg, Mississippi. 


QUESTION 20 

Question 20, ‘* Heightening of Existing Dams, 
Including Methods of Constructing New Dams 
in Successive Stages,” was reported upon at the 
congress by Jose Toran, Chief Engineer of 
C.O.V.LL.E.S., Spain. A total of twenty-nine 
contributions to this subject were received from 
fifteen countries, including two papers from Great 
Britain. 

Starting with a historical survey of the subject, 
the reporter stressed the importance of the 
initial heightening of the Aswan dam in Egypt in 
1908-1912. The purpose of this work was to 
obtain another 7m of storage height by means of a 
reduction in the freeboard and a heightening of 
5m in the structure. Almost simultaneously, in 
1913, the Ringedal dam in Norway was heightened 
for the first time. The addition in height was 
accompanied by the construction of a “ Levy” 
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facing in the upstream face. The first heightening 
of the Tansa dam in India in 1914 also belongs 
to this period. In 1916 an important dam 
heightening appears ; it is the first one carried 
out at the Lake Spaulding dam in U.S.A. This 
is a constant angle arch dam, which was planned 
with a view to successive heightenings. In 1930 
one can note the start of systematic heightenings. 
The second heightening of the Aswan dam was 
completed in 1933. 

Around 1930, A. Coyne, completing an intel- 
lectual process which grew out of experiences on 
sea walls accomplished by Considere, introduced 
the use of poststressed cables in the field of dam 
construction, and with brilliant simplicity solved 
the reinforcement and a small heightening of the 
famous dam of Cheurfas in Algeria. This 
occurred some time before Freyssinet definitely 
proved the success of his general prestressed 
concrete technique in his work at the Gare 
Maritime of Brest. Then, in 1938, Freyssinet 
developed the great possibilities of prestressing 
in the heightening of the Beni-Bahdel dam in 
Algeria. Based on the experience derived from 
these antecedents, cases of heightening now occur 
very frequently and often make use of prestressed 
concrete methods. 

On many occasions the heightening of a dam 
has not been a single operation, and the pressures 
of demand have required the repetition of the 
operation, seldom foreseen in the previous 
instance. Spain registers the case of the Irabia 
dam with three heightenings and one in project 
according to the formula 15 + 12+7+6+(11)m. 
The Tansa dam in India has undergone, besides 
the heightening of 1914 already mentioned, two 
others in 1925 and 1948. Finally, in 1951, it 
was reinforced by the system of prestressed cables. 
On account of its technical peculiarities, a classic 
case of multi-heightening is that of the Aswan 
dam with the formula 30+5-+15+(5)m. The 
last heightening in project will be abandoned if 
the building of the Sadd-el-Aali project takes 
place. 

Finally, building by stages is the logical conse- 
quence of the perfecting of heightening techniques. 
One has, of course, to differentiate between multi- 
heightening and stage construction. The differ- 
ence lies in that the former arises when heighten- 
ings are not foreseen, or when precautionary 
measures are not taken in the original construc- 
tion. It appears that the O'Shaughnessy dam in 
America may claim the title of being the first 
important dam to which the successive-stage 
technique was applied. Built in 1923 with an 
arch gravity section to a height of 105-Im, it 
was increased in 1938 by 26-1m up to its total 
height of 131-2m. A classic case also is the Ross 
arch dam, built in America in 1937 with a height 
of 93m and planned for a second stage of 56: 5m, 
achieved in 1943. In view of the good results 
obtained from this heightening, a second one was 
undertaken in 1948 bringing the structure up to 
its present height of 164-6m. An eventual 
further heightening of 40-4m is still under con- 
sideration. At the present time the highest dam 
in the world is being built by stages. It is 
expected that the Grande Dixence dam _ in 
Switzerland will follow the formula 182+ 42-+ 30 
+30--284m. Stage construction has now 
become generally accepted and is being applied 
to the great arch dams at Cancano in Italy (two 
Stages) and also the Kurobe dam in Japan 
(three stages). 


REASONS FOR HEIGHTENING 


Very seldom the heightening of a dam is 
decided by a single reason but usually results 
from a multi-reason appraisal. Among them, to 
increase the height might not have been the 
leading purpose. Heightening occurs as a con- 
sequence, and the correction of design errors is a 
case which appears with some frequency through- 
out the records. There are cases of underdesign 
affecting the main section of the structure or the 
loading hypotheses. Actual loads exceeding the 
latter challenge the stability, and the insufficient 
section may be corrected with additional weight. 
If weight has to be added height increase results. 
In other instances, it is not the design errors 
but inadequate construction which enforces the 
repair of a dam. The most frequent is the bad 
quality of materials, especially in old masonry 
dams as the Ringedal dam in Norway and the 
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Tansa dam in India. It also happens to relatively 
modern dams, in which sufficient precautions 
were not taken against the attack of water with 
low pH, as in the Moswan dam in Norway. 

The lack of hydraulic data available during 
the original design, corrected later by statistical 
observations, also leads to heightening. In 
dams built for the main purpose of flood control 
heightening has resulted frequently: (a) to 
increase the storage capacity to smooth the over- 
flow peaks ; and (4) to obtain by increase of the 
water level a higher length on the spillway crest 
or to reach a new one by a glen in the reservoir 
contour. A strange case of changing hypotheses 
and also of reducing height is that of the Mul- 
holland dam in the U.S.A., which was reinforced 
with an earth backfill downstream and reduced 
in its water level in spite of the opinion of the 
experts consulted who considered this operation 
unnecessary, for the simple reason that the 
population of the valley downstream, under a 
psychosis of collective fear, pressed the author- 
ities until they obtained these changes. 


Dams may also lose their usefulness without 
any failure in their structure. This happens when 
silting fills up completely or reduces substantially 
the storage capacity. Thus, the Pontalto dam 
through the centuries lost its utility as a protec- 
tion of the city of Trento against floods, due to 
the amount of materials transported by the 
Fersina river. It was finally relieved of its 
function by a new dam. The Hamiz dam in 
Algeria was also rendered useless due to silting 
in the reservoir and had to be heightened. The 
same thing happened to the Guayabal dam in 
Puerto Rico, built in 1911, which in 1942 had 
accumulated deposits amounting to 42 per cent 
of the reservoir capacity; Among the reasons 
enforcing heightening, one cannot overlook the 
one of a bigger demand coinciding with the 
unavailability of sites for new construction. 

Based on the papers submitted to the congress, 
the reporter developed the following definition : 
“ The design of the heightening of a dam must 
contemplate a structural combination of increased 
height, taking advantage of the existing dam 
reinforced as required. The addition of the new 
section, which might be of a different type, may 
employ the monolithic merging—or the simple 
joining—of the two structures, which must col- 
laborate to resist both mechanical and hydro- 
static loads, corresponding to the ultimate 
scheme and residual constraints arising from 
construction conditions. The simple joining 
may produce a structure with differentiated units 
acting separately and even serving separate 
functions."” Once this definition is established, 
the following alternatives of mechanical action 
are offered to the designer : 

(a) Elusion of the problem of accommodating 
the residual stresses; the procedure is to 
maintain permanently the independence of the 
old and new sections. Both shall work together, 
without actual integration. (Differentiated 
structure.) 

(6) Action on the causes of the perturbing 
stresses ; altering, when possible, the storage 
level and planning all sectional pours in the 
heightening in order to eliminate, reduce, or 
even reverse the residual stresses. Steps must 
be taken in order to control the secondary 
stresses in the bond. Localisation of the joint 
must be considered in order to place it in the 
least conflicting zone, anticipating the failure 
to eliminate secondary stresses. (Monolithism, 
simultaneous with heightening.) 

(c) Choice of optimum moment for bonding ; 
maintaining of structural independence between 
old and new sections until causes responsible for 
the prestressed condition may be disregarded. 
Choice also of the most favourable level of the 
hydrostatic head and scheduling in time and 
location of joint bonding operation (Post- 
monolithism). 

(d) Elimination or reduction of the causes of 
the residual stress problem ; use of prestressing 
techniques combined with action on the control- 
lable external loads, to counteract or redistribute 
residual stresses—or eventually reverse them 
to the most appropriate sense and value. The 
employment of prestressing techniques to counter- 
act secondary stresses at the joint should not be 
considered because of its intricacies. This pur- 
pose is better suited by schemes (qa) or (4). 
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Direct HEIGHTENING BY STRESSED CABLES 


The direct heightening procedure by anchorage 
to the foundation using stressed cables first 
appeared in 1930 in the Cheurfas dam. On that 
occasion, the basic problem was the reinforce- 
ment of an underdesigned structure which, as a 
consequence, resulted in a small heightening. 
Coyne, who is responsible for the innovation, 
foresaw, at that time, the extension of his system 
as a general method for dam heightening. After- 
wards, there have been many occasions in which 
Coyne’s system has been applied and to-day it 
is, Most probably, the most standard and popular 
procedure. Fourteen out of twenty-nine reports 
received at the sixth congress dealt with or con- 
sidered the employment of stressed cables. The 
number of successful applications was also 
significant. All of them basically concur with 
the procedure devised for the Cheurfas dam. 

On theoretical grounds, several reports dealt 
with the method, discussing its different aspects 
and its possible extensions. J. M. Linton Bogle, 
of Great Britain, analysed the stress distribution 
created by the stressed cables in horizontal sections 
depending upon different positions of the line of 
action, all these positions being both in distance 
and direction near the upstream slope. 

A. Z. Bassevitch, of the U.S.S.R., established 
the rigorous equations on elastic theory for the 
stress distribution due to the force applied to 
the cable. He extended his study to the case in 
which the cable, always acting vertically, is dis- 
placed parallel to the upstream face. Bassevitch 
recommended the use of the rigorous elastic 
methods as the results obtained by them show 
economic advantage with respect to figures 
reached by simplified mathematical approaches. 
The discussion of the same report on the dis- 
tribution of normal stresses on the foundation 
resulting from the stressing load is also of interest, 
as it referred to the increase of such stresses at 
the heel of the dam, with the accompanying 
decrease in permeability in the foundation 
materials, and the improvement of the under- 
seepage condition and the sliding resistance. 
These effects can be amplified by the addition 
of a centrally located longitudinal gallery at the 
base of the dam. This gallery alters the trape- 
zoidal distribution of stresses on the foundation, 
concentrating them at the heel and toe. At the 
same time, it may usefully serve other purposes, 
such as a foundation inspection, uplift reduction, 
drainage and general instrumentation of the dam 
behaviour. 

R. Priscu) and M. Constantinescu, of 
Roumania, developed an analytical study of the 
anchorage effect, based on classical hypotheses 
about tensile stresses at the upstream face and 
sliding stability. They extended their study to the 
general case of a dam with a significant inclina- 
tion of the upstream and downstream slopes, 
and they developed a formula giving the stress 
condition at every point of the cross section. 
They concluded that prestressing is more appro- 
priate when the upstream face is inclined and also 
for dams of comparatively low height. One must 
emphasise the interesting discussion of these 
reporters on the loss of prestressing action, due 
to plastic flow and creep of concrete. The advan- 
tages of the prestressing prcceduré are obvious 
in connection with stability. It solves not only 
the static question, but also the addition to 
compressive stresses on the upstream face 
restrains fissuring and minimises the danger of 
the propagation of uplift pore pressure. The 
increase of the vertical loads over the foundation 
results also in improved sliding resistance and 
reduces underseepage and foundation uplift. 
Finally, the creation of artificial compressive 
stresses on horizontal sections on the portion of 
the foundation enclosed between the bottom of 
the cables and the base of the dam, results in an 
actual mechanical treatment of the material, 
establishing an elastic condition that may improve 
its bearing capacity. 

One disadvantage of the prestressing method 
is that it does not provide sufficient base at the 
crest on which to accommodate the superposed 
structure that is to support the increase of the 
reservoir. This may be obviated by removing 
part of the crest to fit the heightening section 
jointing along the isostatic lines or by arranging 
this section overhanging the upstream face. The 
only serious objection to this system arises from 
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the properties of concrete which vary according 
to age and which are very much influenced by 
the permanency of the load. Ageing increases 
the elastic behaviour under instantaneous loads, 
but the permanence of the load puts an accent 
on its plastic properties. This effect, added to 
that of shrinkage, is reflected in the total or 
partial cancellation of prestressing. The same 
phenomena occur in steel, although to a less 
important degree. 

The difficulties mentioned do not exist, how- 
ever, during the phases of construction by stages. 
Then, durability is not imperative and prestress- 
ing can show all its advantages, not only with 
respect to a reduction of the temporary cross 
section, but also by offering the possibility of 
adjusting the stress distribution in the structure 
to the most convenient status at the moment of 
resuming construction. A regulating stress on 
the cables previously installed for that purpose 
may abolish the effects of the loading and com- 
pensate the bonding stresses. 


STRUCTURAL SECTIONS 


Between the three parts, which, in the end, 
will make up the final structure (original dam, 
reinforcing and added sections), there are three 
boundaries : the horizontal one, basis of the 
superposed structure, which is compulsory and 
part of the heightening. The second boundary 
separating the main body from the reinforce- 
ment may not exist (direct heightening), but it is 
very important in the mechanical performance 
of the complete structure. The third boundary 
is the frontier between the reinforcement and the 
added section. 

The nature of the joints in these boundaries 
and its influence with respect to the monolithism 
of the complete dam provides the key to the 
typological analysis of the heightening. The 
principal joint, i.e. the one separating the existing 
dam from its heightening, will normally be 
monolithic because of the weight of the super- 
posed body and the hydraulic requirements 
which make it difficult to adopt any other 
arrangement. A_ technical solution to the 
independence of this joint would largely increase 
the structural possibilities, not only of the 
heightening, but of the basic dam design. Solu- 
tions of independent arches would become 
possible, and, above all, the analytical problem 
would be simplified. The joint between the 
superposed structure and the _ reinforcement 
either does not exist, as in the case when these 
two bodies are independent, or it will necessarily 
be monolithic. 


THE STRUCTURAL JOINT 


When a monolithic operation of the structure 
is desired the correcting of deformations caused 
by elastic behaviour and, consequently, of the 
corresponding stresses, is a problem of design. 
The solution consists of placing the joint in the 
least harmful position. If a totally independent 
operation of the various structural parts of the 
dam is intended, construction should be planned 
to avoid the appearance of unforeseen stresses, 
basically by friction, which may alter the hypo- 
thesis of free sliding. It is possible to achieve a 
practical structural independence by an ade- 
quately designed location of the joint in the zone 
of minimum shearing stress and by means of a 
careful treatment of the contact surfaces to 
eliminate any roughness. The deformations 
caused by the load status in the original dam 
bear some influence even in the case of structural 
independence. 

If the bonding is done while construction is in 
progress, precautions should be taken to mini- 
mise the phenomena of concrete setting, especi- 
ally that of shrinkage. The most effective 
method is cooling. This was used for the first 
time in the O’Shaughnessey dam in the United 
States. The water of the reservoir was first tried. 
This proved to be insufficient and a complete 
refrigerating plant had to be installed in order 
to obtain the desired reduction of temperature 
in the new concrete. This method of artificial 
and mechanical refrigeration of concrete was 
also followed in the Ross dam in America. The 
same system of horizontal tubing embedded in 
concrete mass was applied, but using a brine of 
calcium chloride as refrigerating agent, instead 
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of water. Generally, refrigeration should be 
applied both to aggregate and water as well as 
to the poured concrete and should be maintained 
for as long as necessary in order to eliminate 
shrinkage. 

In all cases of monolithism, either simul- 
taneous or not, the concrete should be vigorously 
worked until an extremely rough surface is 
obtained. Any keying or toothing device will 
greatly improve the jointure. There are many 
types of keys which may be used to this effect. 
A classic one is the ‘ waffle type ’’ used in the 
Ross Dam. In the Grande Dixence dam, the 
vertical and longitudinal joints of the blocks in a 
polilithic construction were placed in a saw- 
tooth form with faces approximately normal to 
the direction of the isostatic lines. As a general 
rule, it would seem that keying is more effective 
in gravity dams than in the longitudinal joints 
of arch dams. 


ARTIFICIAL PRESTRESSING 


P. I. Parker, of the United Kingdom, sub- 
mitted a report to the congress giving a detailed 
description of various cases and an economical 
study of the different aspects of the method. The 
cables are normally composed of !/;in wires, in 
a number depending on the load reached in pre- 
stressing, which may vary from 70 tons as in 
the Tansa dam, up to 1400 tons in the Howden 
dam. Parker sees no difficulties in obtaining 
loads of 3000 or 4000 tons without variation of 
the present anchoring and stressing procedures. 
The diameter of the cable holes varies from 
1400 tons. Special attention should be paid 
to the construction of these holes, since it 
represents one of the most important items of 
cost. The stressing heads are normally built 
of concrete ; the wires of the cable supply 
the reinforcement. Load distributing slabs 
should be arranged between the heads and the 
dam. A sag tension normally between 15 and 20 
per cent should be taken into consideration when 
calculating the prestressing. The grouting of 
the holes is most important since it should secure 
the permanent protection of the steel in order to 
avoid any corrosion. The modern use of cables 
composed of parallel wires permits the inclusion 
of mortar between wires. 


EARTH-FILL DAMS 


When the materials of the dam are loose there 
is no difficulty in the joint. If the balance is 
merely based on the inter-particle friction, there 
is no reason why the solution of continuity 
marked by a joint could be detected. The same 
is applicable when the materials are very cohesive 
and their totally plastic behaviour places them 
in a condition similar to that of non-cohesive 
materials with regards to deformations. This is 
the case of clays in which the deformations due 
to loads are not reversible. The conclusion 
reached by the reporter is that in earth dams the 
problem of the joint is more difficult than in 
hard dams, if physical-mechanical homogeneity 
and continuity are desired. The material 
normally used in the nucleus is pure clay. The 
heightening shou'd be effected with the same 
material for the sake of the function of imperme- 
ability. Plasticity will ensure the mechanical 
behaviour of the joint whilst impermeability 
can be guaranteed by the condition that the 
width should be at least twice the maximum 
water head. In general it would be senseless to 
consider the state of deformation in earth dams. 
To the extent that cohesion is not taken into 
consideration, the earth dams do not offer a 
plastic behaviour ; besides, the deformations 
are not reversible and, for this reason, the prob- 
lem of eventual blocking of stresses in the 
heightening does not arise. 


QUESTION 21 


The report on Question 21, ‘ Observations of 
Stresses and Deformation in Dams, and in Their 
Foundations and Abutments ; and a Comparison 
of These Observations with Computations and 
Tests on Small-Scale Models,”’ was presented by 
Dr. Tokujiro Yoshida, Professor Emeritus of 
Kyushu University in Japan. The receipt of 
fifty-nine papers on this question indicates the 
interest taken in this particular subject. In 


2.in for cables of 70 tons to 14in for cables of. 
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certain cases presented, actual stresses in dams, 
their foundations and abutments have been 
observed and then compared with what had 
been indicated by computations and small-scale 
model tests, thus covering the entire subject 
matter of the question. Some papers discussed 
crown deflections of the crest of arch dams 
observed under various loading conditions which 
change according to reservoir water-level and 
temperature, and subsequently analysed the 
results to separate each contributing effect. 
Others presented information as well as pre- 
cautions to be taken regarding certain special 
fields familiar to the authors concerned. 

In recent years the observation of the struc- 
tural behaviour of dams has been the subject of a 
considerable effort. It offers an efficient means 
of checking the safety of the dams as well as 
figuratively estimating their performance. A 
definite system of conducting observations is 
most useful for the control of behaviour during 
the first filling of the reservoir. It is also useful 
in passing judgment on behaviour in the form of 
quantitative analysis, in order to ascertain 
whether with time the deflections are reversible 
for equal conditions of main loads, hydrostatic 
pressure and temperature. Observations on 
temperature and joint movement are useful in 
supplying the necessary data for deciding on an 
appropriate time for grouting. The observation 
of dams uncovers the importance of some pheno- 
mena not considered in analytical and experi- 
mental studies in the designs. The value of the 
methods of analysis used in designing, either 
theoretical or experimental, may be judged only 
by the results of observation. If discrepancies 
between the laborious computations in design 
analysis and measured results are discovered and 
the main reasons for them could be clarified, 
simple and reliable methods of calculation might 
be developed. The tremendous expense involved 
in observation is largely compensated for by the 
information obtained, which has not only contri- 
buted a great deal towards achieving economy in 
lately adopted solutions of design problems, but 
also provided a means of close control of the 
safety of these structures. 

The aim in conducting observations on the 
foundation of dams is in the compiling of data 
to be used in control of displacement, inclination 
and distortion of the structures. These are taken 
into account when installing equipment, deter- 
mining the required structural safety, evaluating 
the working conditions of specific structural 
members and ascertaining the nature of settle- 
ment occurring as time goes by. No satisfactory 
comparison between theoretical and actual dam 
stresses is possible unless actual displacements of 
the foundations and their relationship with the 
mechanical properties of the foundation rock as 
well as the influence of such displacements on 
the behaviour of dams are detected. In obtaining 
absolute measurement values there are the usual 
difficulties in locating the survey points in places 
well outside the influence of dam movements. 
The interpretation of experimental data is also a 
troublesome task in that it necessitates the use of 
basic elements which are not always determined 
with sufficient accuracy and of extrapolation 
bases which are only known to some extent. 

For the general safety of a dam, it is of great 
importance to measure its deformation as exactly 
as possible. In general, deformations and 
displacements are minute compared with 
the dimensions of a structure, and it is only 
with advanced measuring apparatus, exactness of 
methods used, and experience previously gained 
on many dams, that the problem can be correctly 
approached and results close to reality obtained. 
Efforts have been made to improve the effective- 
ness of measuring apparatus under various 
conditions. Special techniques, methods of 
installing instruments and of reading and inter- 
preting data are being developed. As present 
design criteria are based on the requirement that 
stresses should be kept from exceeding certain 
values, a determination of actual stresses is 
essential in judging the behaviour of dams with 
the view of improving the performance of future 
projects. However, the stresses observed only 
concern local behaviour as it can happen that 
disturbances occur at points in the structure 
where no stress measurements are taken. There- 
fore, the observation of stresses will not make it 
possible to dispense with measuring displace- 
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ments. Although almost all the measuring 
techniques are still in the process of development, 
there seems to be special interest in seeking ways 
of directly measuring tensile stresses inside the 
concrete and of determining the stresses due 
chiefly to temperature and moisture changes, 
which until now have been accomplished through 
indirect methods. 

Temperature measurement has _ contributed 
greatly to improved understanding of the thermal 
conditions of dams and consequently of the 
methods to be used in considering these condi- 
tions in the design of future dams. By means of 
temperature measurement, it has been possible to 
investigate the thermal conditions in dams, 
particularly in the evaluation of the initial cooling 
process. The behaviour of dams along annual 
temperature cycles has been traced, as well as 
the effect of daily variations of temperature at 
particular points. The effect of exposure to the 
sun throughout the year or even for a relatively 
few hours has become known, and thermal 
properties of concrete have been ascertained. 

To analyse the technical behaviour of a dam, 
the elastic moduli and deformability of the 
materials which are used in the dam should be 
determined. In fact, they comprise the most 
fundamental of factors which concern the 
strength and durability of a dam. In the case of 
concrete dams, modulus of elasticity and thermal 
properties of concrete may be determined by 
laboratory study or by the observation of actual 
dams. The thermal diffusivity of concrete is 
directly determined from temperature measure- 
ments and the coefficient of linear expansion from 
strain indicated by no-stress strain meters. The 
creep of concrete is usually determined in the 
laboratory. In the case of earth dams and rock- 
fill dams, properties such as coefficient of deform- 
ability and consolidation coefficients of the 
materials in the dams are determined from 
laboratory tests and field observations. 


(To be continued) 


High-Speed Switching Diode 

A HIGH-SPEED diffused silicon switching diode 
was described recently at the Western Electronic 
Show and Convention in a paper prepared by 
J. H. Forster and P. Zuk, of Bell Telephone 
Laboratories, 463, West Street, New York, 14. 

This diode, known as the “ IN696,” has a 
switching time of about one millimicrosecond, 
which is of the order required for switching in 
modern high-speed computers. Other desirable 
characteristics include low capacitance, low 
forward dynamic resistance, low d.c. reverse 
current, and good reliability. 

Diffusion techniques play a large part in 
achieving these characteristics. The p—n junction 
in the “ IN696” is formed by diffusing boron 
into n-type silicon. Capacitance is kept small by 
limiting the junction to a diameter of about 
0-005in, which is done by ultrasonically cutting 
circular mesas on a diffused and plated slice. 
Actual zero-bias capacitance, including the 
enclosure, averages around 2-5 micromicro- 
farads. Low forward dynamic resistance is 
achieved by starting with silicon having a 
resistivity as low as possible consistent with other 
limitations. 

The d.c. reverse current is less than 0-015 
micro-amperes at 20V. Breakdown is in excess 
of 40V, which is more than adequate for the low 
voltage levels used in high-speed computing. 

In the * IN696”’ diode use is made of the fact 
that the recovery time depends primarily on the 
time required for the minority carriers in the 
body of the diode to recombine and that this 
time can be shortened by the addition of suitable 
recombination centres. Gold acts as an effective 
recombination centre in silicon, and in the 
** IN696” diode, gold atoms are introduced by 
solid state diffusion to decrease the recovery 
time. By varying the concentration of the gold 
atoms in the silicon, recovery times of 0-5 to 20 
millimicroseconds can be achieved. Sufficient 
gold is diffused into the diode to ensure an 
average recovery time near 1 millimicrosecond. 

For long life, vacuum baking is carried out at 
a temperature in excess of 300 deg. Cent. and the 
enclosure hermetically sealed. Life tests indicate 
that the completed diodes have a life expectancy 
in excess of 100,000 hours, based on the assump- 
tion of an exponential failure rate. 
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Personal and Business 


Appointments 


Mr. H. P. Lorp, general sales manager of Sigmund 
Pumps, Ltd., has been appointed a director. 

Mr. Epwarp TaucHEerT, M.1.Mech.E., has been 
appointed managing director of Venner, Ltd. 

Mr. C. H. ANGELL and Mr. P. B. HUGMAN have 
been appointed directors of B.S.A. Tools, Ltd. 

Mr. Peter CLARK has joined Metal! and Pipeline 
Endurance, Ltd., as a senior corrosion engineer, 

KEELAVITE HYDRAULICS, Ltd., has announced that 
Mr. N. B. Brooks has been appointed a director. 

Sir DonaLp BaiLey has been co-opted to the 
council of the British Welding Research Association. 

Mr. J. F. Morris has been appointed area manager of 
the Birmingham office of Dewhurst and Partner, Ltd 

Mr. Ivor Cooper has been appointed advertising 
adviser to the boards of Unilever, Ltd., and Unilever 
NLV 

CATERPILLAR TRACTOR COMPANY, Ltd., announces 
the appointment of Mr. Graham Almrott to its board 
of directors. 

THe MuLperry ComMPaANy announces that Mr. F. 
Pittock has been appointed a director, and Mr. B. C. 
Duffield has been appointed general manager. 

Herpert HUNT AND Sons, Ltd., has announced 
that Mr. J. F. Morton has been appointed works 
director. Mr. R. H. Carter has been appointed sales 
manager 

THE Treasury has announced that Sir William 
Crawford Currie and Captain Sir Gerald Curteis have 
been reappointed trustees of the National Maritime 
Museum. 

THE NATIONAL ASSOCIATION OF MARINE ENGINE- 
BUILDERS announces that Mr. James Ferrier has been 
re-elected chairman, and Mr. E. W. Parry, vice- 
chairman for. 1958-59. 

Mr. O. S. Woops, A.M.I.Mech.E., A.M.L.E.E., 
chief generation engineer (operation) of the East 
Midlands Division of the Central Electricity Generat- 
ing Board, has been appointed controller of the East 
Midlands Division. 

THE INstrruTE OF CosTS AND WORKS ACCOUNTANTS 
has announced that Mr. Derek du Pre’ has been 
appointed secretary of the institute in succession to 
Mr. Stanley J. D. Berger, who retired as director and 
secretary on September 30. 

C. A. PARSONS AND Co., Ltd., announces that the 
United Kingdom Atomic Energy Authority has 
agreed to release Dr. H. M. Finniston, head of the 
metallurgy division at the research establishment at 
Harwell, to become research manager of its nuclear 
research centre in Newcastle. 

THe MANCHESTER SHIP CANAL COMPANY has 
announced that on medical advice its manager and 
secretary, Mr. C. E. Lucette, has decided to retire 
from the company’s service at the end of the present 
year. He will be succeeded as secretary on January | 
by his deputy, Mr. D. K. Redford. On January 1, 
Mr. W. G. Edmonds will relinquish the post of traffic 
manager to become the company’s manager. 

THe Untrep KinGpom Atomic ENERGY AUTHORITY 
has announced that Dr. J. V. Dunworth has been 
appointed assistant director (reactor research policy). 
He has been succeeded as head of the reactor division 
by Mr. T. M. Fry. Dr. Peter Thonemann, head of 
the controlled thermonuclear reaction (fusion) 
division at Harwell, has been granted study leave for 
one year from March, 1959. The Harwell fusion 
programme will be carried forward in his absence by 
his deputy Mr. R. S. Pease. 


WesSTERN ReGION, BRITISH’ RaAiLWways, has 
announced the following appointments: Mr. L. 
Edwards, divisional traffic manager, Bristol: Mr. 


G. A. V. Phillips, divisional traffic manager, London : 
Mr. R. C. Hilton, divisional traffic manager, Birming- 
ham. The following alterations in title have been 
authorised :—-Mr. H. G. Bowles, assistant general 
manager (administration) to be assistant general 
manager; Mr. A. W. J. Dymond, stores super- 
intendent, to be supplies and contracts manager. 


Business Announcements 


Wickman, Litd., announces that it has acquired a 
majority holding in Brasmac Industria E Comercio 
S A, Sao Paulo, Brazil. 

ASSOCIATED ELECTRICAL INDusTRIES, Ltd., has 
moved from Crown House, Aldwych, W.C.2, to 33, 
Grosvenor Place, London, S.W.1 (telephone Bel- 
gravia 7011). 

PRECISION ELecrRicAL Propucts (STOCKPORT), 
Lid., Progress Works, Cale Green, Stockport, has 
concluded an agreement with Plumettaz S.A. of Bex 
(Vaud), to manufacture “ Plumett ’’ glandless heating 
accelerators for exclusive distribution throughout the 
Commonwealth. 


Compor_ex Company, Ltd., has announced that 
a flexibles warehouse and service depot has been 
opened at 109, High Street, Godalming, Surrey (tele- 
phone, Godalming 2269). 

FirTH CLEVELAND FINANCE, Ltd., states that a 
branch office has been opened at 6, Grey Street 
Newcastle upon Tyne, | (telephone, Newcastle 
21511/2). It will be managed by Mr. J. C. Ging. 


THE CROWN AGENTS FOR OVERSEA GOVERNMENTS 
AND ADMINISTRATIONS announces that a separate 
electrical engineering department is to be established 
on November |, under the direction of Mr. R. Hugh 
Jones, M.1.E.E., M.I.Mech.E., as chief electrical 
engineer. 

Mr. W. G. Cowan, general manager of the J. H. 
Carruthers, Ltd., and Mr. Guy Richardson, sales 
manager, are making an eighteen-day tour of 
North Europe, visiting Belgium, Holland, Denmark, 
Norway, Sweden and Finland, returning to Scotland 
on November 12. 


C.A.V., Ltd., Acton, London, W.3, announces the 
following sales and service staff and area changes : 
the Eastern area has been enlarged and extends from 
Lincolnshire to Essex. Mr. G. H. Wolno, area 
manager, will now operate from Cambridge. The 
South-Eastern area, originally divided into North 
Thames and South Thames regions, is now reconsti- 
tuted into an area comprising the home counties plus 
Hants, Sussex, Oxfordshire and Berkshire, with head- 
quarters at Brighton, and a London area comprising 
the Metropolitan Police District, an area of approxi- 
mately 18 miles radius from Charing Cross, with 
headquarters at Acton. Mr. D. J. Thomas is 
area manager for the south-eastern area, and Mr. 
J. E. Liardet is area manager, London area. 


Contracts 


W. AND C. Frencu, Ltd., has been awarded a 
contract valued at £600,000 for the construction of a 
by-pass for Harlow and Potter Street on the London- 
Norwich Trunk Road, A.11. The by-pass will have 
a length of about 3 miles and, in addition, about 
} mile of the existing road to the north will be 
improved. The work involves the reconstruction of 
the railway bridge at Harlow Station. Immediately 
to the south of the by-pass the existing road will be 
straightened and widened for about 4 mile. The 
new road will, in general, consist of a single 33ft wide 
carriageway. The scheme has been designed for the 
Ministry of Transport and Civil Aviation by its 
agent authority, the Essex County Council (county 
surveyor Mr. H. J. Berry, M.1.C.E., M.I.Mun.E.), 
who will also supervise the work. 


THE WESTINGHOUSE BRAKE AND SIGNAL COMPANY, 
Ltd. has received an order from the National Coal 
Board, Durham Division, for underground locomo- 
tive signalling equipment for controlling approxi- 
mately twenty-six locomotives hauling trains of 
mine cars and manriding cars over approximately 24 
track miles in connection with a combined mine 
scheme. The system adopted is driver-operated and 
is fully signalled with relay interlocking and includes 
approximately ninety colour-light signals and approxi- 
mately forty-two sets of power-operated switches. A 
track diagram will also be provided for use in the 
despatchers cabin at the approach to the central 
drawing shaft on each of two levels. All the equip- 
ment to be used is certified as safe for use in gaseous 
mines, that is, flameproof and or intrinsically safe. 
The installation will be the largest single underground 
locomotive signalling system to be adopted for 
British mines. 


A.E.1., Heavy PrLanr Drvision, Rugby, has 
received an order for a number of large electric drives 
for rolling mills as part of the expansion programme 
for the Rogerstone works of the Northern Aluminium 
Company, Ltd. The main mill in this programme is a 
new 144in four-high reversing plate mill, the drive 
for which will comprise two 4000 h.p. 30/60 r.p.m. 
d.c. motors forming a “ twin-drive.’’ The combined 
cutout peak rating of these motors is 24,000 h.p. and 
the corresponding torque is 1875ft/tons, which exceeds 
that of any mill drive yet installed in Britain. The 
two motors are supplied from a flywheel motor- 
generator set driven by an 8000 h.p., 11kV induction 
motor. The contract also includes all the electrical 
equipment for the slab shears, screwdowns, table 
rollers and other auxiliaries. The table rollers are 
driven by d.c. motors which are supplied from grid- 
controlled mercury arc rectifiers. The control of 
these rectifiers is practically identical with that used 
for mercury-arc rectifiers supplying reversing mill 
main drives. The reversing mill is to be at one end 
of the existing hot line. At the other end is a train of 
four-high finishing stands which is being extended by 
the addition of a further stand and by increasing the 
capacity of the drive on an existing stand, This 


extension involves the installation of two new 4000 
h.p. d.c. motors, and they will be fed from two 3200kW 
675V grid-controlled mercury-arc rectifiers, a further 
2080kW 440V rectifier being installed to supply an 
existing 2600 h.p. mill motor. The A.E.[. equipment 
to be supplied for the finishing mill covers all the 


auxiliary drives, including a special hot coiler 
equipment. 

Miscellanea 
STAINLESS StTeeL AIRCRAFT.—The designation 


“ T.188 °° has been allotted to the stainless steel 
supersonic research aircraft under construction by the 
Bristol Aeroplane Company, Ltd. 

WELDING ELECTRODES.—-The Metropolitan-Vickers 
Electrical Company, Ltd., has introduced a high- 
grade contact electrode for the downhand welding of 
steel. The coating of this electrode has a high iron 
powder content and, this being electrically conductive, 
striking and restriking of the arc is greatly facilitated 
As the iron powder is deposited along with the core 
wire, the firm points out that longer runs of welding 
per electrode are given and the metal recovery is 
stated to be approximately 135 per cent of the core 
weight. 

EXHIBITION OF LAPPING MACHINES.—An exhibition 
of lapping with ** Lapmaster *’ machines is to be held 
from November 10 to November 21 by Payne Pro- 
ducts International, Ltd., at the firm’s works, Law- 
rence Estate, Green Lane, Hounslow, Middlesex. 
Intending visitors are being invited to send in advance 
typical components for demonstration purposes. It 
is stated that components of plastic material, cast 
iron, stainless steel, aluminium, &c., can be lapped 
flat on the firm’s machines to one light band (11-6 
millionths of an inch), and surface finishes from 2 
micro-inch. 

MOLYBDENUM DISULPHIDE.-We are informed by 
K. S. Paul (Molybdenum Disulphide), Ltd., Park 
Royal Road, London, N.W.10, that the firm is now 
producing on a commercial basis experimental 
samples of a molybdenum disulphide powder with 
an average particle size of $ to 4 micron. In this 
powder the flake-like structure of molybdenum 
disulphide has been maintained, and no change in 
the pH value is detectable, as compared with normal 
particle size material. It is expected that the avail- 
ability of the superfine material will lead to advances 
being made in the field of liquid dispersions of molyb- 
denum disulphide. 

Moror VEHICLE Sratistics.—The September, 
1958, Monthly Statistical Review of the Society of 
Motor Manufacturers and Traders, Ltd., records the 
output of vehicles in the main producing countries 
during the first six months of 1958. This country had 
the largest output of buses at 4798 (Western Germany 
3695, U.S.A. 1639), the second largest output of 
goods vehicles at 161,307 (U.S.A. 444,428, Western 
Germany 86,560), and the third largest output of 
cars, 550,669 (U.S.A. 2,250,887, Western Germany 
651,067). A destination summary of all exports of 
automotive products from this country during the 
first six months of 1958 shows that 30 per cent by 
value of car exports went to the U.S.A. 

MANOMETERS.—A manometer which can be simply 
and quickly arranged for flush panel, wall mounting 
or, with special stand, for laboratory bench work, 
has been developed by Refinery Equipment and 
Speciality Company, Ltd., Eccles, Manchester. The 
instrument is intended for the measurement of 
pressure, differential pressures and levels at system 
pressures up to 100 Ib per square inch and each instru- 
ment is tested to 200 lb per square inch. The equip- 
ment includes two line isolating valves and one 
equalising valve, and a simple system for filling and 
venting the measuring fluid used. Three standard 
instruments are available with scales of 6in, 12in 
and 24in respectively and free travel of lin on each 
scale permits easy zero adjustment. 

HIGH-VOLTAGE CIRCUIT BREAKERS WITH HIGH 
SpeeD AUTO-RECLOSING.—-We are reminded that the 
standard 275kV lenticular-tank oil circuit breaker 
made by the British Thomson-Houston Company, 
Ltd., Rugby, has been in operation on the British 
Supergrid network for four years. The manufacturer 
now states that, after successful proving tests at 
Monk Fryston, the first 275kV circuit breaker 
equipped for three-phase, high-speed, auto-reclosing 
has been handed over to the Central Electricity 
Generating Board. It is also stated that the current 
B.T.H. contract for twenty-five 330kV circuit breakers 
for the Kariba hydro-electric scheme (Rhodesia) 
includes units suitable for the application of three- 
phase auto-reclosing and provides for five of the 
circuit breakers to be arranged for single-phase 
reclosing—a characteristic which will be required to 
maintain supplies during the initial stages of the 
system development. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southamp Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 





WATER-BEARING GROUND 


800,729. May 8, 1957.—APPARATUS FOR FREEZING 
WATER-BEARING GROUND TO ENABLE WELLS 
AND EXCAVATIONS TO BE SUNK OR DUG, 
* Foraky ’’ Société Anonyme, 13, Place des 
Barricades, Brussels, Belgium. ; 

The invention concerns apparatus for freezing 

water-bearing ground to enable wells and excavations 
to be sunk therein and relates to improvements to 
the invention described and claimed in Patent No. 
726,877. According to the invention, the apparatus 
comprises a descent tube A for a coolant, placed in 
the freezing tube B. This coolant descends in the 
tube as far as the base of this tube and rises to flow 
out by the return tube C. 
The descent tube A and | | 
the return tube C can be 4 
moved independently of 
each other axially of the eo 
freezing tube. Since, aE y 
according to the invention, H 
the tubes A and C are } 
made of a material which 
is a poor conductor of Cj 
heat, for example, a plast- | 
ics, it follows that only the } 
stratum of earth contained 

between the levels of the 

bases of the tubes A 

and C is submitted to 4A 

the action of the coolant. 

As the bases of the tubes B- 

can be situated at varying U 

distances from the base of 

the freezing tube, the 
stratum of earth destined to 

receive: the maximum re- No. 800,729 

frigerant will, therefore, be 

variable in height as desired. The setting of the tubes 

may be undertaken before or during excavation. It 

is evident that the zones of the freezing tube B 

which are outside the space defined by the bases of 

the tubes A and C are in contact with a non-circulat- 
ing liquid and can thus receive only a very small 
percentage of the coolant in the circuit. The object 
of the invention, to effect distribution of the coolant 
in a predetermined zone, is thus attained. It is to be 
noted that the apparatus, as described, presents 
another important advantage, namely, the simplicity 
of the covers of the freezing tubes which are simple 
lids, thereby effecting a saving in time and money 
as well as lessening the risk of failure in the course of 
operation.—September 3, 1958. 

















INTERNAL COMBUSTION ENGINES 


801,895. February 28, 1956.—Fuet INJECTION 
Pumps, D. Napier and Son, Ltd., 211, Acton 


Vale, London, W.3.  ( Inventors : Herbert 
Hargrave Basil Minett and Kenneth William 
Course.) 


The invention relates to fuel injection pumps for 
internal combustion engines. According to the 
invention, the pump barrel is made as a 
single unit with a delivery valve housing and 
clamped in the body A_ between two shoulders 
on the barrel. Making the pump barrel as a single 
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unit with the delivery valve housing B, as shown in 
the accompanying drawing, enables a high pressure 
seal between these parts to be dispensed with. Con- 
sequently, the ring nut C does not have to transmit 
any clamping force to the body, the only force which 
these parts have to resist being the reaction of the 
pumping force. It is sometimes desirable to flush 
the pump and fuel delivery pipes to remove air 
bubbles. This can be done by loosening the con- 
nections between the fuel delivery pipes and the 
injectors, raising the delivery valve from its seating 
and pumping fuel through the system at relatively 
low pressure. To facilitate raising the delivery valve, 
the T-connector is provided with a removable 
plug screwed into a hole directly opposite the 
delivery valve. After removing the plug, a 
threaded wire or rod can be inserted through the 
hole to engage a correspondingly threaded hole in 
the top of the delivery valve. The wire or rod is 
then pulled upwardly to,raise the delivery valve off 
its seating against the action of its spring. Suitable 
packing is then inserted into the plug hole around the 
rod or wire, and flushing fuel is passed through the 
system at low pressure.—September 24, 1958. 


801,774. March 23, 1956.—Liguip Fuet DISPENSING 
MEANS FOR ENGINE-AIR HEATERS, C.A.V., Ltd., 
Warple Way, Acton, London, W.3. (/nventor : 
Charles Terence Corney.) 

The invention relates to air-heating means of the 
torch type for facilitating the starting of internal 
combustion engines. Its object is to provide in a 
convenient form a dispensing means for supplying 
the torch with an amount of fuel oil sufficient for 
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starting. Referring to the drawing, the fuel oil con- 
tainer A for the torch B has a capacity of about 
30 c.c. and is mounted at a sufficient height to provide 
the required head of pressure at the torch, attached 
to the air-intake manifold C. The lower end of the 
container is connected to the torch by a pipe D and 
the upper end by a by-pass pipe F to any convenient 
part of the fuel supply system of the engine. In 
this example, the pipe E is connected to a filter F ina 
fuel pipe G, which is supplied by a pump H from the 
tank J, which supplies the engine. Also, the upper 
end of the container is connected by a return pipe K 
to the air space in the upper part of the tank J. The 
arrangement is that the oil in the container A is suffi- 
cient for a normal engine starting operation, and the 
oil is discharged from the container to the torch when 
the valve of the latter is opened. After the engine 
has been started and the torch valve has been reclosed, 
the container is replenished from the fuel system in 
readiness for the next starting operation. So long as 
the engine is running and the torch valve is closed, the 
oil, which continues to be supplied to the container, 
is returned to the fuel tank J. A modified form of 
oil container is also shown in the specification— 
September 24, 1958. 


PUMPS 


802.161. June 21, 1955.—Pumps FoR CEMENT 
GrouTiInG, General Mechanics, Ltd., West Bay 
Works, Bridport, Dorset. (Jnventor: Kenneth 
Richard Legg.) 

The invention concerns pumps for cement grouting 
and handling other substances likely to damage the 
pump bearings. In the drawing the pump is shown 
secured to a tank represented by the broken lines A. 
The pump has a central housing section B of tubular 
form, slightly tapered inwardly from its bottom to 
top and outwardly flanged at each end at C and D 
respectively. This is passed upwardly through an 
opening in the base of the tank with the lower flange 
secured to the tank. A flanged pump casing E, with 


* a lateral discharge nozzle or union F is secured to the 


lower flange of the central housing section. A series 
of inlet holes G in the wall of the section near the 
bottom flange puts the interior of the housing in com- 
munication with the interior of the tank. The central 
housing section B is of such a length that its upper 
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flanged end D is above the highest level of the contents 
of the tank. On the upper flange D there is mounted 
an upper tubular bearing section H with radial 
bearings J at top and bottom. A main shaft K 
extends down through the central housing section B 
into the pump casing F, where it carries a suitable 
vaned member L.—October 1, 1958. 


FURNACES AND OVENS 


801,764. July 16, 1956.—INDUSTRIAL FURNACES, 
Hermann Schenck, Intzestrasse 1, Aachen, 
Germany, and Werner Wenzel, Spiegelhof- 


strasse 15, Bad Godesberg, Germany. 

The invention relates to furnaces for treating 
materials at a high temperature, and its object is to 
increase the life of a furnace by enabling the worn 
parts of the arch and wall lining to be renewed at 
very small expense while in operation. Referring to 
the drawing, plane or curved supports A are used 
for holding and guiding the refractory lining above 
the hearth of the furnace. The supports are spaced 
and parallel to one another. They are preferably 
hollow and water cooled and tapered conically 
downwards. The refractory lining of bricks B is 
disposed between the supports A. Several bricks are 
arranged one above another and connected together 
by means of a tongue and groove connection. The 
bricks are held between two supports by thin steel 
plates C inserted between the flanks of the bricks 
and the flanks of the supports. The steel plates are 
provided on both sides with knob-like projections D 
and E which engage in groove-like recesses in the 
refractory bricks and against the front edges of the 
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supports when the lining is inserted between the 
supports. On pushing the bricks towards the interior 
of the furnace, the projections F are deformed against 
the supports A and produce the pressure necessary 
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for holding the bricks. The bricks can be pushed 
forwards in any suitable manner, for example, by a 
ram G acting from above on a vertical row of bricks. 
When a brick H at the end of a row facing the interior 
of the furnace has been worn to such an extent that 
it must be replaced, a new brick is inserted in the 
groove J of the uppermost brick and the row of 
bricks is pushed forwards until the inner profile of 
the furnace has been restored. In the furnace arch 
lining shown in the drawing, the gaps K between the 
two rows of bricks due to the supports A are filled 
with refractory. The filling is done by first pouring a 
liquid refractory from the outside through the 
passages remaining between the plates C and the 
supports. The mass solidifies at the high temperature 
prevailing at the end of the row. It can consist, for 
example, of a mixture of pitch and ground rock. 
The solidification is then effected owing to the crack- 
ing of the pitch. Openings L in the plates C facilitate 
the passage of the liquid refractory filling material. 
Modified designs are also shown in the specification. 
September 24, 1958. 


Forthcoming Engagements 


Secretaries of Institutions, &e., 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated 


Societies, desirous of having 


meeting 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, Oct. 31.—Stoxe anp Crewe Brancu Royal Hotel, 
Crewe, “ Electric Melting Furnaces,’’ W. L. Harrison, 7.30 p.m. 

Mon., Nov. 3.—BoLTON Brancu : Railway Hotel, Trinity Street, 
Bolton, “ Silicones in the Electrical Industry,’ H. T. Lofthouse, 
7.45 p.m. %& Leeps Brancu : Great Northern Hotel, Leeds, 
“ Floor Warming,”’ D. Stretton-Smith, 7.30 p.m. ¥& N.E 
Lonpon Brancw : Ange! Hotel, Ilford, Film of the 1958 
Electrical Engineers’ Exhibition, introduced by P. A. Thoro- 
good, 8 p.m. %& SHEFFIELD BRANCH : Royal Victoria Hotel, 
Sheffield, “Earth Leakage and Circuit Breakers,’ J. A 
Robbins, 7.30 p.m. 

Tues., Nov. 4.—ReADING AND District BRANCH 
Board Demonstration Room, Market Square, Reading, 
“Radio Interference Suppression,” A. C. F. Leadbetter, 
7.15 p.m. % Tynestipe Brancu : Crown Hotel, Newcastle, 
‘Television Applied to Industry,” 7.30 p.m. ye W. Kent 
Brancu : Royal Star Hotel, Maidstone, “ Electric Floor 
Warming.” K. W. Ballamy,7.30 p.m. y& W. LonDON BrRANcH 
Windsor Castle Hotel, 134, King Street, Hammersmith, Film 
of the 1958 Electrical Engineers’ Exhibition, 7.30 p.m 

Wed., Nov. $.-MANCHESTER Branch : Engineers’ Club, Albert 
Square, Manchester, “ Electricity and the Fire Risk,’ Station 
Officer Thorp, 7 p.m. %& N. LONDON BraNcH : Wood Green 
Town Hall, Wood Green, N.22, “ Modern Developments 
in Fluorescent Lighting,” G. V. McNeill, 7.45 p.m. 
%& Preston Brancn: R.A.F.A. Club, East View, Preston, 
* Which Switch,” B. C. Skinner, 7.30 p.m. 

Fri., Nov. 7.--Liverpoot AND District BRANCH : Industrial 
Development Centre, M.A.N.W.E.B., Paradise Street, Liver- 
pool, 1, “ Lubricating Oils and Greases and their Application 
to Industry,”’ G. Stott, 7.30 p.m. ye BristoL AND WesT OF 
ENGLAND BRANCH Grand Hotel, Bristol, * Electrostatic 
Precipitation,”’ A. H. Thom, 8 p.m 


BRITISH INSTITUTION OF RADIO ENGINEERS 


To-day, Oct. 31.—S. Mup.anps Section: Winter Gardens, 
Malvern, “ Heat Control in Electronic Equipment,”’ E. N. 
Shaw, 7 p.m 


Electricity 


CHEMICAL SOCIETY 


Thurs.. Nov. 6.-Burlington House, Piccadilly, London, W.1, 
Irving Langmuir Memoria! Lecture, Sir Eric Rideal, 7.30 p.m 


COMBUSTION ENGINEERING ASSOCIATION 


Tues., Nov. 4, to Fri., Nov. 14.—-Royal Society of Health Exhibi- 
tion Hall, Buckingham Palace Road, London, S.W.1, “ Clean 
the Air *’ Exhibition 

Wed., Nov. 5.—NorTHEeRN Recion: Grand Hotel, Sheffield, 

The Efficient Use of Fuel in the Foundry,’ J. A. Grainger. 
ttam.; “ High Intensity Oi! Combustion for Furnace Work.” 
W. K. Etchells, 2.15 p.m 


ILLUMINATING ENGINEERING SOCIETY 


To-day, Oct. 31.—BIRMINGHAM CENTRE Regent House, St 
Philip's Place, Colmore Row, Birmingham, “* Modern Trends 
in Industrial Lighting,’ J. B. Lancaster, 6 p.m 

Wed., Nov. §.-EDINBURGH CENTRE Y.M.C.A., 14, South St 


Andrew Street, Edinburgh, “Problems Associated with 
Luminaire Installation Practice in Mining,” W. B. Bell, 
6.30 p.m 

Thurs.. Nov. 6.—-GLasGow Centre: British Lighting Council, 


29, St. Vincent Place, Glasgow, C.1, “ Problems Associated 
with Luminaire Installation Practice in Mining,”’ W. B. Bell 
6.3%) p.m. x Carpirr Centre: S. Wales Electricity Board, 
The Hayes, Cardiff, “ The Optician’s Approach to Lighting,”’ 
K. Fdwards, 6 p.m. % MANCHESTER CENTRE N.W. Elec- 
tricity Board, Town Hall Extension, Manchester, 2, ** Links 
between Colour and Lighting in Buildings," H. L. Gloag, 
6pm 


INCORPORATED PLANT ENGINEERS 


To-day, Oct. 31.—-BiRMinGHAM BRANCH : Imperial Hotel, Temple 
Street. Birmingham, “ Clean Air Act,’’ 7.30 p.m 

Tues., Nov. 4.—-GENERAL MEETING Royal Society of Arts, 
John Adam Street, Adelphi, London, W.C.2, “* Operational 
Research and the Plant Engineer," G. D. Jordan, 7 p.m 
% EpinsurcH BrRancu 25, Charlotte Square, Edin- 
burgh, “ Engineering Specifications," M. F. Barker, 7 p.m. 
%& PeTeRBOROUGH BRANCH : White Lion Hotel, Church Street, 
Peterborough, “‘ The Clean Air Act,”’ J. Hall, 7.30 p.m 

Wed.. Nov. 5.—LeicesTer BRANCH Bell Hotel, Leicester, 
* Thermo Plastics with special reference to the Use of Nylon, 
in Industry," C. C. Morgan, 7 p.m 

Tues., Nov. 11 MANCHESTER BRANCH : Engineers’ Club, Albert 
Square, Manchester, “ Radio-Isotopes in Industry,"” W. G 
Busbridge, 7.15 p.m 


INSTITUTE OF MARINE ENGINEERS 


3.—Srupent Lecture: Memorial Building, 76, 


Mon., Nov ! 
3, “ Marine Diesel Engines,"’ A. G 


Mark Lane, London, E.C 


THE ENGINEER 


Arnold, 6.30 p.m. ye MERSEYSIDE AND N.W. SECTION : 
Liverpool — Society, The Temple, Dale Street, 
Liverpool, “ Recent velopments in Italian Marine Diesel 
Engines,"’ R. de Pieri, 6 p.m. 

Tues., Nov. 4.—Junior Lecture : East Ham Technical College, 
London, E.6, ** Metallurgy in Marine Engineering,’ J. E. Gar- 
side, 7 p.m. ye NORTHERN IRELAND PaANeL : College of Tech- 
nology, Belfast, ** Nuclear Steam Propulsion for Merchant 
Ships,’’ W. R. Wootton, 7.30 p.m. 

Thurs., Nov. 6.—N.E. Coast SEcTION: Stephenson Building, 
King’s College, Claremont Road, Newcastle upon Tyne, 
“ Propulsion of Ships by Steam Turbine Machinery,’’ T. W. F 
Brown, 6.15 p.m. ye University College, 70, Upper Merrion 
Street, Dublin, “ Marine Machinery Breakdowns,’ J. H 
Milton, 8 p.m. 

Fri., Nov. 7.—SOUTHERN Joint BRANCH : College of Technology, 
Portsmouth, “ A Review of Marine Steam Turbine Feed 
Cycles,"’ A. D. Bonny, 7.30 p.m. 


INSTITUTE OF PETROLEUM 


Mon., Nov. 3.—61, New Cavendish Street, London, W.1, ** Some 
Probiems of Petroleum Geology in Kuwait,” A. F. Fox, 
5.30 p.m. 

INSTITUTE OF REFRIGERATION 


Thurs., Nov. 6.—Institute of Marine Engineers, 76, Mark Lane, 
London, E.C.3, Presidential Address, Sir Rupert de la Bére, 
Bt., 5.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Mon., Nov. 3.—ScortisH Centre : Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasgow, “‘ From the 
Laboratory to the Road,’* D. W. Bravey, 7.30 p.m. 

Fri., Nov. 7.—S. Waves Centre : S. Wales Institute of Engineers 
Park Place, Cardiff, “* The Free Piston Gasifyer with special 
reference to Vehicle Application,’’ F. Wallace, 7 p.m. 

Mon., Nov. 10.—E. ReGionat Centre: Council Chamber, 
Houlasworth Hall, 90, Deansgate, Manchester, * Chassis and 
Engine Manufacture,”’ R. P. Chilton, 7.45 p.m. 


INSTITUTE OF WELDING 


to Fri., Nov. 7.—ANNUAL DINNER AND AUTUMN 
Park Lane Hotel, Piccadilly, London, 
Thursday and Friday : 


Wed., Nov. 5, 
MEETING : Wednesday : 
W.1, Annual Dinner, 7.15 p.m.; 
Autumn meeting. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Nov. 4.—Great George Street, Westminster, London, 
S.W.1, Presidential Address, A. J. S. Pippard, 5.30 p.m. 

Thurs., Nov. 6..-N.W. ASSOCIATION : Engineers’ Club, Albert 
Square, Manchester, “* Railway Electrification and Modernisa- 
tion in the Manchester Area,’’ A. Lloyd Owen, 6.30 p.m. 

Tues., Nov. 11,—Great George Street, Westminster, London, 
S$.W.1, ‘* Herdeka Bridge—Singapore: The Investigation, 
Design and Construction,”’ R. J. Hollis Bee, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Oct. 31.—SOuTHERN CENTRE : South Dorset Technical 
College, Weymouth, *“ Three Weeks in the U.S.S.R.”" Sir 
Josiah Eccles, 6.30 p.m. 

Mon., Nov. 3.—N.E. RaDIO AND MEASUREMENT GROUP: King’s 
College, Newcastle upon Tyne, “‘Some Case Histories of 
Business Computers in the U.S.A.,’" A. T. Starr, 6.15 p.m. 
% S. MipLanp CENTRE: James Watt Memorial Institute, 
Great Charles Street, Birmingham, “Some Impressions of 
Technical and Industrial Training in the United States,’ K. R. 
Sturley, 6 p.m. 

Tues., Nov. 4.-MEASUREMENT AND CONTROL SECTION : Savoy 
Place, London, W.C.2, “‘ Operating Experience with a 
Transistor Digital Computer,’’ R. C. M. Barnes and J. H. 
Stephen ; “* New High-Speed Digital Technique for Computer 
Use,’ D. Eldridge, 5.30 p.m. yx E. MipLaND CENTRE : 
Loughborough College, “ Earthing of Low- and Medium- 
Voltage Distribution Systems and Equipment,’’ F. Mather, 
6.30 p.m. & N. MIDLAND Centre : C.E.G.B. Offices, Leeds, 
“ The Design of the 330kV Transmission System for Rhodesia,” 
F. C. Winfield, T. W. Wilcox and G. Lyon,6.30 p.m. ¥& N.W. 
CenTRE: Engineers’ Club, Albert Square, Manchester, 
“ Results of Full-Scale Stability Tests on the British 132kV 
Grid System,”’ F. Busemann and W. Casson ; ** Organisation 
for Large-Scale Grid System Tests,” F. H. Last, E. Mills and 
N. D. Norris, 6.15 p.m. ¥&S.E. ScorTLanp Sus-CEnTRE : 
Cariton Hotel, North Bridge, Edinburgh, “‘ Speed Control! of 
Large Wind Tunnels,’’ L. S$. Drake, J. A. Fox and G. H. A. 
Gunnell,7 p.m. %% S.W. SCOTLAND SuB-CEeNnTRE : Institution 
of Engineers and Shipbuilders, 39, Eimbank Crescent, Glasgow, 
“ Operating Experience with a Transistor Digital Computer,”’ 

C. M. Barnes and J. H. Stephen ; “A Basic Transistor 
Circuit for the Construction of Digital-Computing Systems,”’ 
P. L. Cloot, 7 p.m. 

Wed., Nov. §.—LONDON GRADUATES’ AND STUDENTS’ SECTION : 
Visit to Post Office Research Station, Dollis Hill, N.W.2, 
2.15 p.m. wS.E. ScoTLanp Sus-Centre: Carlton Hotel, 
North Bridge, Edinburgh, * Operating Experience with a 
Transistor Digitat Computer," R. C. M. Barnes and J. H 
Stephen ; “A Basic Transistor Circuit for the Construction 
of Digital Computing Systems,”” P Cloot, 7 p.m 
3% SOUTHERN Centre: The University, Southampton, * The 
Use of Transistors in Radio and Television,”’ E. Wolfendale, 
7p.m 

Thurs., Nov. 6.—-ORDINARY MEETING : Savoy Place, London, 
W.C.2, “ The Recognition of Moving Vehicles by Electronic 
Means,"’ T. S. Pick and A. Readman, 5.30 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 


Mon., Nov. 3.—-NortTH-East BrRaNcH : Northern Architectural 
Association Hall, 6, Higham Place, Newcastle upon Tyne, 
“ Project for Power,”’ film and talk on Steam Raising Plant, 
R. M. Wealleans, 7.15 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 


Tues., Nov. 4.—E. ANGLIA BRANCH : Assembly House, Theatre 
Street, Norwich, * Aerial Surveys for Highways,”’ 6.45 p.m. 
Fri., Nov. 7.—N.E. Brancu : King’s College, Newcastle upon 
Tyne, ** Highway Law,” C. W. Hurley, 7 p.m. ¥& ScorTisH 
BRANCH Centrai Hotel, Glasgow, “ Air Survey,”’ W. A. 

Parkes 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


To-day, Oct. 31.—-Morning visit to the Fraser and Chalmers 
Engineering Works of the General Electric Company, Ltd., 
Erith, Kent, and afternoon visit to the foundries of J. Stone and 
Co. (Chariton), Ltd., Chariton. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Oct. 31.—-ORDINARY MEETING IN CONJUNCTION WITH THE 
ApPpLieD MECHANICS Group : 1, Birdcage Walk, Westminster, 
London, S.W.i, “ Estimation of Upper Bound Loads for 
Extrusion and Coining Operations,"’ W. Johnson, “ Theo- 
retical Analysis of the Bending of Wide Plates of an Alu- 
minium Alloy in the Plastic Range,’* J. M. Alexander, 6 p.m. 

Mon., Nov. 3.—-N.E. Brancn: Neville Hall, Westgate Road, 
Newcastle upon Tyne, “ Reheat Practice in British Power 
Stations,"’ F. H. S. Brown, 6 p.m. 
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Tues., Nov. 4.—EASTERN BRANCH : Town Hall, Luton, “* Machine 
Tool Development in the U.S.S.R.,"’ N. Stubbs, 7.30 p.m. 
*% N.E. Brancu : Cleveland Scientific and Technical Institute, 
Corporation Road, Middlesbrough, Chairman’s Address, Sir 
William Scott, 6.15 p.m. &% Coventry A.D. Centre : Leofric 
Hotel, Coventry, Chairman's Address, “‘ Years of Develop- 
ment,”’ 7.15 p.m 

Wed., Nov. 5.-WesTeRN GRADUATES’ SECTION : Pump Room, 
Bath, ** Line Shock in Hydraulic Systems,’’ G. Smart, 7.15 p.m. 

Thurs., Nov. 6.—INTERNAL COMBUSTION ENGINE Group: 1, 
Birdcage Walk, Westminster, London, $.W.1, ** Discussion on 
“Do We Know Enough About the Induction ana Exhaust 
Processes ?"’ 6 p.m. ye YORKSHIRE GRADUATES’ SECTION : 
Engineering Department, The University, Sheffield, ** The 
Changing Pattern of University Courses in Engineering,’ F. C. 
Turner, 6.30 p.m. 

Fri., Nov. 7.—ORDINARY MEETING IN CONJUNCTION WITH THE 
INDUSTRIAL ADMINISTRATION AND ENGINEERING PRODUCTION 
Group: |, Birdcage Walk, Westminster, London, S.W.1, 
“ Economic Design of Light Alloy Castings,’’ P. A. Broadbent, 
6p.m 


INSTITUTION OF PRODUCTION ENGINEERS 


Sat., Nov. 1.--NEWCASTLE UPON TYNE GRADUATE SECTION : 
Visit to the North Eastern Marine Engineering Company, Ltd., 
Wallsend, 10 a.m. 

Tues., Nov. 4.—LUTON SECTION : 
Tool Development in the U.S.S.R.,"" N. Stubbs, 7.30 p.m. 
% Liverpoot GRADUATE SecTION: Radiant House, Bold 
Street, Liverpool, 1, “Servo Mechanisms,’ C. Pomfrett, 
7.30 p.m. 

Wed., Nov. 5.—HALIFAX AND HUDDERSFIELD GRADUATE SECTION : 
Percival Whitley College of Further Education, Halifax, 
* Electronic Control of Machine Tools,’ R. P. Gardner, 
7.30 p.m. 3% NOTTINGHAM SECTION : Reform Club, Victoria 
Street, Nottingham, ** Moulding Processes for Thermoplastics 
Materials,” L. W. Turner, 7 p.m. ¥% DUNDEE SECTION : 
New Imperiai Hotel, Tally Street, Dundee, ** Powder Metal- 
lurgy,’” G. R. Bell, 7.30 p.m. 

Thurs., Nov. 6.—READING SECTION: Transport Equipment 
(Thornycroft), Ltd., Basingstoke, ** Making Jigs, Tools and 
Moulds in Epoxide Plastics,’’ P. G. Pentz, 7.30 p.m. 


Town Hall, Luton, ** Machine 


INSTITUTION OF THE RUBBER INDUSTRY 
Mon., Nov. 3.—NortH East Section : Eldon Grill, Grey Street, 
Newcastle, * Costing Procedure in the Rubber Industry,” 
F. F. Picken, 7 p.m. y& PRESTON Section : Bull and Royal 
Hotel, Church Street, Preston, ** Recent Developments in High 
Impact P.V.C.,’°S. Mottram or D. A. Lever, 7.15 p.m 


INSTITUTION OF STRUCTURAL ENGINEERS 
To-day, Oct. 31.—-M1tDLAND CouNTIES GRADUATES’ AND STUDENTS’ 


Section : Exchange and Engineering Centre, Birmingham, 
“Future Trends in Structural Engineering,’ Ove Arup, 
6.30 p.m. 


Tues., Nov. 4.—LONDON GRADUATES’ AND STUDENTS’ SECTION : 
11, Upper Belgrave Street, London, S.W.1, Engineers’ Forum, 
D. N. Mitchell, M. E. R. Little and J. E. C. Wehrle, 6.30 p.m. 
¥% SCOTTISH BRANCH : Adelphi Hotel, Edinburgh, ** Structural 
Steel Framework and Overhead Gantries at Leith Fertiliser 
Works for S.A.I., Ltd.,’’ C. M. Wilson, 6.15 p.m. 

Wed., Nov. 5.—-N. Counties BRANCH : Neville Hall, Newcastle, 
“ Nuclear Power Stations,’” W. L. Day, 6.30 p.m. ye WALES 


AND MONMOUTHSHIRE BRANCH: S. Wales Institute of 
Engineers, Cardiff, Chairman’s Address, W. A. Evans, 
6.30 p.m 


Thurs., Nov. 6.—S.W. Counties BRANCH: Grand Hotel, Ply- 
mouth, Chairman’s Address, E. W. Howells, 7 p.m. 

Fri., Nov. 7.—MIDLAND COUNTIES BRANCH GRADUATES’ AND 
Srupents’ Section: Exchange and Engineering Centre, 
Birmingham, ** Advanced Ideas in Timber Structures,’’ L. G. 
Booth, 6.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Oct. 31,—INFORMAL MEETING: Pepys House, 14, 
Rochester Row, Westminster, London, S.W.1, ** Gas Cleaning 

* in Practice,”’ W. T. Cosby, 7 p.m. 

Wed., Nov. 5.--MIDLAND SECTION : 
Institute, Great Charles Street, 
Lighting,’” Mr. MacCarthy, 7 p.m. 

Fri., Nov. 7.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, Film Evening, 7 p.m. 


Memorial 
** Industrial 


James Watt 
Birmingham, 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 


To-day, Oct, 31.—Literary and Philosophical Society, Newcastle 
upon Tyne, “‘ Nuclear Power for the Propulsion of Com- 
mercial Shipping,”’ Sir John Cockcroft, 6.15 p.m. 


REINFORCED CONCRETE ASSOCIATION 


Mon., Nov. 3.—-NoRTH West BRANCH : College of Technology, 
Sackville Street, Manchester, ** Prestressed Concrete Tanks,”’ 
L. R. Creasy, 6.45 p.m. 

Tues., Nov. 4.—-N.W. BRANCH : Liverpool Engineering Society, 
The Temple, 24, Dale Street, Liverpool, ‘“ The Architectural 
Expression of Structural Concrete,’’ W. A. Gibbon, 6.30 p.m. 


SHEFFIELD SOCIETY OF ENGINEERS AND 
METALLURGISTS 


Tues., Nov. 4.—The University, St. George’s Square, Sheffield, 
* Furnace Design and Steel Making Techniques,”’ C. Holden, 
7.30 p.m 


SOCIETY OF ENGINEERS 


Mon., Nov. 3.—-Geological Society, Burlington House, Piccadilly, 
London, W.1, “* Hydrography,”’ G. S. Ritchie,5.30 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Mon., Nov. 3.—CHELTENHAM SECTION : Rotunda, Cheltenham 
* Instruments for Guided Flight,’’ G. G. Roberts, 7.30 p.m. 


Advanced Engineering Courses 


Production Planning and Control Course. THE UNIVERSITY OF 
BIRMINGHAM, INSTITUTE FOR ENGINEERING PRODUCTION, 
* Southfield,”’ 16, Norfolk Road, Edgbaston, Birmingham, 15. 
Residential executive course, Monday, November 24, to Friday, 
December 5. Fee 50 guineas. 


Electronic Computing Systems. Part [1 : Review of the Com- 
mercial Applications of Electrical Digital Computing Systems, 
by A. J. Burton. Sir JoHN Cass CoLLeGe, DEPARTMENT OF 
MarTuematics, Jewry Street, Aldgate, London, E.C.3. A 
course of eight to ten lectures on Wednesday evenings from 
apy 8 p.m., commencing Wednesday, January 14, 1959. 

ee £1. 
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RIGHT UP OUR STREET! 


rotors being turned out every day. We’ve not been making them 


You don’t find these air compressor 


long ourselves. But we’ve been thinking about them for ages. 
In working out a manufacturing technique, our long experience in 
the production of accurate worm gears was an invaluable asset 
We have now developed an entirely new machine for the exclusive 
production of rotors and high lead angle pump screws. 


If you've got a job of this sort .. . you’re right up our street! 


Holroyd zewo“d 


90 YEARS OF GEARS 


JOHN HOLROYD & COMPANY LTD., MILNROW, LANCS. TELEPHONE 





js ‘ith acknowledgement to James Howden & Co. Lid., 
for whom we made the above rotors. 


2: MILNROW 55322 
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mace \Stnedleyy rare 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers. I'4 
Belper. Derbyshire. 
Telephone: Belper 12 


BRITISH SPRINGS 
AND WASHERS 


WILLIAM 
FINUCANE 


“Fenlegs) 
LTD. 


A.R.B. 














A.1.D. 





ELGAR 3757/8/9 


16A, HILLSIDE, STONEBRIDGE 
PARK, LONDON, N.W.10 











“HAMMERED OR 
HYDRAULIC PRESSED 











FORGINGS 
SO, AEE 


IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 





* 
INCE FORGE CO. WIGAN 


PARKS FORGE LTO 
PROPRIETORS 














COMPLETE PLANT 


for 


Waste Recovery 


Effluent Treatment 


_, 

















— 


NORRIS BROS. LTD. 


53 VICTORIA STREET, S.W.1 
Tel: Abbey 6132 
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THE 


FROM EVERY ANGLE 





The BROOK ‘C’ type motor represents the finest value in the world. This new design 
embodies the results of fifty years progress and research. It complies with British 
Standard 2960 : 1958. 
Smaller size—lighter weight—better ventilation—new terminal board and cover—high output 
moderate temperature rise—inexpensive 58/2 


HUDDERSFIELD * ENGLAND 


cn 


NN 
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CHICAGO? U.S.A. 
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CORPORATION 
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WRITE FOR DATA SHEETS TO DEPT. A.7 


ANDERTON 
SPRINGS LTD., 
BINGLEY 


Tel.: 2388, 235! & 2226 
Grams: CIRCLIPS, BINGLEY 


CIRCLIPS 





Anderton 







'A.1.0., A.R.B., LF.V. approved 





j. W. TEALE, LTD., 
OLDCOTES, WORKSOP. — 
Phone: North Cariton 289 “= 








TEALE’S 


FOR 
MECHANICAL HANDLING 
PLANT 
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MUREX ‘‘ MURAFLUX A”’ for submerged-arc welding 


is accepted by the Ministry of Transport. ‘* Muraflux A” 
is suitable for either the single pass or multi-pass welding 
of various joints in mild steel as well as plug welds and the 
building up of worn mild steel parts. Good penetration 
can be obtained and unfused flux can be recovered for 
further use. 


** Muraflux A ™ is the first of a new range of Murex granular 
fluxes for submerged-arc welding. It has been specially 
developed for the welding of mild steel by all machines 
using A.C. and D.C. for submerged-are welding. 

The flux may be used with ordinary filler wires but it is 
specially recommended for use with “ Murawire WI” or 
**Murawire W2” supplied by Murex. When used with 
these wires “‘ Muraflux A” produces welds of high radio- 
graphic standard suitable for Class | work, and the flux has 
been granted approval by Lloyd’s Register of Shipping and 


A complete 


MUREX WELDING PROCESSES LTD., Waltham Cross, Herts. 


service 


*“* Muraflex S.1.” granular flux for the submerged-arc weld- 
ing of stainless steel is also available with the appropriate 
Murex S.W.1 and S.W.2 filler-wires. 


for automatic 


welding 


T 32 
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Riveters, Presses for 


Flanging, Bending 


= 
and Straightening, 
ineTools | == 
Lead Pipe Extrusion, 
—————— So Se =—=3 


Baling Steel Scrap, 
Wool, Cotton, 


CE & O ELLAND ROAD, Z 
= LEEDS I <a 
(Leeds \L td. Telephone: LEEDS 7SSOS — ,, .24vn0%t: ec. HYDRAULIC HINGED RIVETER 


Telephone CiTy 7546 1-6” to 3’-0” Gap. 20 to 30 tons power. 


PRESSURE GAUGES... 


OF EVERY DESCRIPTION AND SIZE 



































PRESSURE RANGE Prompt Deliveries. 
FROM Highest Quality. 
5-20,000 Ibs. per sq. inch Send for Illustrated Catalogue. 








EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET, BIRMINGHAM, 1 
Telephone : Central 8196 











building industry 


Canada’s booming construction industry needs all the 
steel it can get. To help meet this growing demand 
Premier Steel Mills Ltd., Edmonton, one of Canada’s 
newest steel mills, recently went into production. Relying 
entirely on scrap, the mill covers an area of 72,000 sq. ft. 
and is equipped with the latest plant. Designed for con- 
tinuous flow production, it is at present producing flats 
and bars for concrete reinforcement. “Heart” of the mill 
is the G.W.B.—Leone Tagliaferri 3-phase, direct-arc 
melting furnace,* which handles all the melting of the 
mill. With a nominal capacity of 10 tons and an 11 ft. 
shell, the furnace is rated at 4,700 kV A, and is designed 
for an output of 96 tons per 24 hours. In practice the 
output varies between go—145 tons. Operation is hy- 
draulic, by the Tagliaferri system which gives finer 
control and faster electrode operation. G.W.B. are proud 
to be playing an active part in Canada’s industrial expan- 


sion. If you have a furnace problem, why not contact us? 








* The outstanding 
performance of this 
G.W.B.—Leone Tagliaferri 
furnace, coupled with 





cone | agliaferri 3-phase direct-ar meiling jurnate at Premier Steel Mills, l-dmonton 
a! prompt delivery, led to an 
(C WR) order for a second 
= 7 s G.W.B. FURNACES LTD P.O. BOX 4 DIBDALE WORKS DUDLEY WORCS direct-arc melting furnace, 


Telephone: Dudley 4284567 & 5081234 5. Proprietors: Gibbons Bros. Ltd. and Wild-Barfield Electric Furnaces Ltd 





} 
which will be installed shortly. 
| 
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When you need pumps 
QUICKLY ..... Ce 
advantage of the SAFRAN 


INTER-STOCKING PLAN 


Stocks of the popular sizes of these models are held to meet 
the urgent need of engineers 


* in an emergency 
telephone the a a | N 
TRA 


IP UU, 


nearest add- ra 
ress beiow (VM | Be 


























Unishaft Electric Pump. Robust con- Automatic Self-priming unit. Sump Drainer for a variety of 
struction. Vibrationless running. Com- Pumps dirty water containing dewatering purposes. Float con- 
pact overall and needs only a limited solids up to gin Size thin trol switch gear incorporated 
footing for installation Sizes with I'3 h.p. engine Size | in 
Pin. Lin. -2in./24 in Also 


(to order) up to § in. 6in 





‘ _ 









SAUNDERS VALVE fee -— EET Merci -COMPANY LIMITED 


SAFRAN PUMP DIVISION ————SSsSsSS_______====— 


DAYTON STREET, WOLVERHAMPTON. Telephone: 25531-2 
CWMBRAN, MONMOUTHSHIRE 3081-7 LONDON, TATe Gallery 8687 LEEDS, 21388 


The most efficient couplingd obtainatle 






































Reiilient |" oe 
COUPLINGS A demonstration 








| For nearly forty years Bibby Resilient Couplings have enjoyed an This photograph demonstrates the extreme porta- Sole manufacturerer: 
unexcelled reputation for efficiency and reliability and numerous bility of Niagara portable equipment— vibratory of 
Pe : “ TENEMAX ”’ 
Couplings supplied over thirty years ago are still giving trouble-free re en hopper and power unit all on a 
pneumatic-tyred carriage ready to be hauled away by (Reg. Trade Mark 
enaaens a lorry. The whole plant can be moved into position seine: 
and put to work ina f i . Thi is savi Serecning Surfaces 
The outstanding resilience of Bibby Couplings dampens shocks and P ee This plant is saving Rear Die 
money and time for many owners. It enables them to 
vibrations, ensures smooth running of plant, eliminates breakdowns. effect quick delivery to specification from any site damp and 
difficult materials 
Standard Couplings up to 7!" bore can be supplied from stock. —at once. May we send you full particulars and a . ; 


specification, without obligation, of course. 
We invite you to write for our illustrated brochure. .. 
Write now to— 

NIAGARA SCREENS (Gt. Britain) Ltd. 


Straysfield Road, Clay Hill, Enfield, Middlesex 
Telephone: Enfield 6622 (4 lines) 


THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, 5S.W.1. 
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HOW! -not to mention where-is the SU ? vias Ss 


At Indian Springs Golf Club, Calif., U.S.A., part-owned by Desi Arnaz of 









“IT Love Lucy” fame, the greens stay green under the blazing Californian 
sun—thanks to a SUMO pump. This tepee artfully conceals the pump 
controls; the SUMO submersible pumping unit is well out of sight at the 
bottom of the borehole, and will need maintenance only at intervals of 
many years. Trouble-free! As the Braves would say: Laughing Water! 


The greatest saving 
A SUMO is the simplest pump both to 


install and to run. Lower it—and leave 
it! No foundations or pump-house, no 
noise, no borehole shafting, and mini- 


mum maintenance. 


The widest range 


SUMO pump capacities run from 200 





to 60,000 g.p.h. for heads from 30 to ovel 
800 feet. SUMO agents in all parts of 
the world are ready to help you choose 


the exact pump for your purpose. 





The toughest market 


Last year over one million dollars’ worth 
of SUMO pumps were sold in the highly 28 sT. JAMES'S SQUARE, S.W.I, TEL! TRAFALGAR 1954 


competitive U.S. market 


A subsidiary of Stone-Chance Ltd. Makers of Austinlite electrical specialities and Stone-Chance lighthouses) 













But not if you fix a Kolok 
Positive Lock Washer be- 
tween them. Here's the 
inexpensive solution § to 
vibration and = slackness 
worries —and there is a 


size for every requirement. 





Keep them 
firmly in place with 


KOLOK 


POSITIVE LOCK WASHERS 


available in all sizes 








The amazing “JAY-DEE” Universal 
POSITIVE LOCK WASHER CO. LTD., 45 Renfrew Street, Glasgow DOUgias 9292 Attachment saves you time, labour 
ceca rans ea aera ii and money at every turn! Staying 


ff / permanently in position, needing 
/ no adjustment by the operator, it 


YA 
Za PRESS TOO LS carries Out one perfect job after 
— another, rapidly and safely. The 


—— * JAY-DEE” is adaptable to 


—_—- 


= PROTOTY PES all drilling machines, com- 
a bination lathes, turning 














SSS 
AY 










v 
a ee and boring mills, and can .———€,_0 | 
hs & TAPPING 
SS MOU LDS readily undertake the duties x4 ® 
Sl of any three turret stations. Bey 
—_— —__——} 
STUDDING 







GAUGES, JIGS, ETC.) cLypesipE 
Phone : 3678 MACHINE 


STATION RD (EAST), HORLEY, TOOL cO., LTD., 


361 MYRESIDE STREET, 
SURREY GLASGOW E.2. 


SHEttleston 4123. 








“<> 
- \ ic 
ad {\ ‘y 


FREE DEMONSTRATION 4 
A demonstration of the ‘' JAY-DEE”’ Uni- 
versal Attachment can be arranged to suit 
your convenience, at your works. 










A.l.D., M.O.S., & ADMIRALTY APPROVED 
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FOR THE WORLD'S PORTS 
oe STOTHERT & PITT LTD 
BATH - ENGLAND 


$8, Vil@GTORIA SUPE ET, Cieet 


ONDONWN OFFIEE: 
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Ask for Pamphlet 802 


SUPPLY POINT 


LMEPRO 


PLUGS AND SOCKETS 


sn 
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COUPLER - w j 

OUTLET-SOCKET OUTLET-PLUG 
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NLET-SOCKET 
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CURRENT- USING 
APPARATUS 


ee 





Range 5 and 15 amperes 
A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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@ Stepless speed variation 
over a9 to | output speed 
range (1/3 to 3 times the 
input speed). 

@ Constant horse-power 
transmitted throughout 
the speed range. 


@ Flange mounted motors 
(when required) giving 
output speeds from 320 to 
2880 r.p.m. and from 480 
to 4320 r.p.m. 


@ Output speeds as low as 3 
to 27 r.p.m. can be obtained 
with flange mounted 
Reduction Gears. Special 
units are available for even 
lower output speeds. 

@ Exceptionally light, sensitive 
and accurate control of speed 
setting. 

@ Co-axial input and output 
shafts which rotate in the 
same direction. 

@ Service reliability resulting 
from a simple design 
manufactured to high precision 
limits. 

@ Compactness, with consequent 
ease of mounting as an integral 
part of a machine. \ 

@ Vibrationless and silent \ free shaft ends 
performance. \ 

@ Standard range |/33 h.p. to ISh.p. 


IS h.p. unit with 
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PLEASE ASK FOR ONE OF OUR DEMONSTRATION VANS TO CALL AT YOUR WORKS 
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Metrovick for the largest range 
of electric welding equipment 





ATOMIC HYDROGEN ARC 











RESISTANCE 





AC/DC RECTIFIER ARC 


te (SS 












INERT-GAS ARC 





SUBMERGED ARC 





METROPOLITAN-VICKERS 


AC 





EP haat An A.E.I. Company 


L/Wws80! 
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IS THERE 
ANYTHING 








which will drill 
more holes at the 
a same list price 


\ than a 
\ SPEEDICUT 


“ CHIPBREAKER” 
DRILL 
















Drilling mild steel components with a 
SPEEDICUT ‘“‘CHIPBREAKER” DRILL our 
customer drills 17,000 3” diameter holes 
before regrinding. The finish of the holes is 
excellent and the long life between regrinds 
enables the maximum advantage to be taken 


of advanced automatic machine tools. 


Take advantage of the latest techniques in 
too! making—SPECIFY SPEEDICUT. 


| ow iy sa 


SPEEDICUT WORKS, CARLISLE ST. EAST, SHEFFIELD. 
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“One of thirty-six 

composite Switchboards which are 

being installed in the South of Scotland 

Electricity Board’s Generating Station at Kincardine.” 


ee -_ . ‘ ns CONSULTING ENGINEERS - 
AIR-CIRCUIT BREAKERS, COPPER CONNECTIONS, AND MESSRS. KENNEDY & DONKIN 


BUS BARS TESTED IN ACCORDANCE WITH A.S.T.A. 16. 


Manufacturers of Air Break Switchgear 


FOR BOOKLET IF/2 WRITE TO dep ths pau Diep veer: 


dalle) oma —leolll al al-m Mice 
SWITCHGEAR WORKS CASTLETON * ROCHDALE’ LANCS 
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STRUGTURAL 
STEELWORK 





@ Footbridge for Level Crossing in Grimsby. © Sowerby Bridge Secondary School. 


e interior view of factory for Messrs. Brook rs) Control Room, Services and Welfare 
Motors Ltd., Barnsley. Block, Elland Power Station. 


Thornhill Iron & Steel Works, Dewsbury, Yorkshire 
Telephone: Dewsbury 1750 (7 lines) Telegrams: Austins, Dewsbury, Telex No. 55-129 


JAMES AUSTIN & SONS ov” LTD Ss 


4a 
ae 
ma, | 
| 
“= 


T 
ESTABLISHED i850 H.P. S917 


LONDON OFFICE: Kirkman House, 54A Tottenham Court Road, London, W.I Telephone: Museum 1064 Ss 


A 


os EE - — : 
| Lf oe e 
hg 4 » ° 


i. i aN Ne Bu 


s 


HALF BRAKE DRUM SIDE 
16’ 8” DIA., 5 TONS, 12 CWTS 
Reproduced by kind permission of 
M. B. WILD & CO., LTD., 
BIRMINGHAM. 





For CASTINGS & PATTERNS OF MACHINE TOOL QUALITY CONSULT: 
ENTWISLE xX GASS LTD DEPT. ‘C’ - NELSON STREET 
BOLTON -: LANCS Phone: 5967-8 
MACHINING CAPACITY ALSO AVAILABLE 
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| 
| DROP FORGI NG 
| EQUIPMENT i‘ 





BRETTS PATENT LIFTER C2 L™ 


FOLESHILL WORKS, COVENTRY 
Phene 89038 Crome “LIFTERS” COVENTRY 





Tooth form (variable) automatically 
generated 


BY TEST—THE BEST 


* PALNUTS E 


the really safe 
locking washer 


Height difference of leader and follower 
teeth is automatic 


Automatic Pitch Doubler for tooth 


bevelling FITS ON TOP 
OF THE NUT 

Rigid construction ensures accurate and 

rapid sharpening SPINS ON— 


STAYS LOCKED 





Operating mechanism totally enclosed 


and running in oil Send for details to: 
THE PALNUT CO. LTD. 
(Estd. 1919) 
PALNUT WORKS, 
3 ARTHUR STREET, 
HOVE, 3, SUSSEX 


Tel: HOVE 70427 Grams: PALNUT HOVE 


Built-in motor-driven dust exhauster 


Simple to operate 














Damaged or broken teeth are caused by neglect. Economical saw blade life can only be 
obtained by keeping blades in good condition. This means frequent and regularly planned 
grinding. A machine specially designed to sharpen the tooth form of the modern circular 


cold saw blade provides the only efficient method of carrying out this operation. 


S. RUSSELL & SONS LIMITED, LEICESTER, ENGLAND 


j Backed by over forty years’ specialised experience. 


‘ ? 


®e meee ee ee ee eee eee ee ee 


TRONSIDES 
Goar Shield Lubricant 


Ilustrated gears have run 20 years on 
lronsides. Our experience is at your disposal 


2 ae ea Gn we ae am ee Es OP On em Oe OD ne Ob ee Oe i 








THE IRONSIDES LUBRICANTS LIMITED - DAW BANK - STOCKPORT 
Telephone Stockport 2419 

















EVERYTHING FOR THE | 
PATTERN SHOP 
FILLETS; LETTERS 








i 
“PLASTIFIL” } Poon 
“POLYFIL” | 
' AND 
| STYLES 





MALL. IRON LEATHER FILLET 
DOWEL PLATES 


DOWELS FOR J. W. E. 3 J. PHILLIPS ITD. | ° bein 


AAR POMEROY ST, NEW CROSS, LONDON.S.E.14 aan Ringe 


eee SOCKETS BISHOPSGATE 





HENEAGE STREET, 








7314 
























THE 






, PULLEYS 
FOR THE JOB 





SOUND 
CONSTRUCTION 









DOUGLAS, LAWSON PULLEYS 

in any diameter from 8” up. Strong rigid 
design, substantial machined boss and acc- 
urately formed rims ensure minimum wear 
on belts. - and smoother, stronger drive. 


THE GENUINE DOUGLAS, LAWSON 
“STANCHION” PULLEY 

To withstand abnormally heavy strain and 
vibration, the arms are flanged and secured 
to rims by separate steel rivets. Extremely 
robust design. 


DESTRON SPLIT PULLEYS 


Available in eighteen pulley sizes and any 
bush size, these Patent Steel Split Pulleys 
can be fitted to shafts of different diameter 
by simply changing the bush. 


also STEEL ROAD WHEELS 


Available in various sizes and ideal for all 
portable plant and farm machinery, these 
wheels will stand very hard usage. 





RELIABILITY 
& LONG LIFE 











SUITABILITY 
FOR THE 108 












TROUBLE-FREE 
SERVICE 








DOUGLAS, LAWSON2¢O.L° 
BIRSTALL -LEEDS 


Telephone Batley 598 & 599 Telegrams ‘‘Pulleys’’ Birstall, Leeds 
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P&W.MACLELLAN,” 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 

ELECTRIC WELDING 

HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 


Telephone : 
IBROX 1135 (4 lines) 


Telegrams 
““MACLELLAN GLASGOW" 











Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


A SLICK PRODUCT 


BRANDS LIMITED 
SLICK BRANT CROYDON 





570 
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An idler on a corrugated board 





It’s not in the instruction book, to run the conveyor under water every time it rains. iecniinl abilins 


But it’s an odd case. The kind of rain they have in Malaya quickly floods the bottom The bottom of the tin-mine, 440 ft. deep. 


In the background is the pump-house. 


of this vast tin-mine. They whip the motor off and leave the conveyor to submerge. 
The whole output of the mine is taken up 


Then they pump out the water, bring back the motor, and go on loading the tin- _by @ system of M&C belt conveyors 


bearing silt. They load by hand because down here is too risky for mechanical 


plant—except the conveyor. A cruel life, but the idlers stand it remarkably. MAVOR & COU LSON LTD” 


You could hardly ask for harsher proof of how their long-lasting lubrication 





sees them through. Above or below ground, amid water or dust, in spite Bridgeton Glasgow S.E. 
of neglect or hard knocks, after years of use or abuse they still spin Olive Grove Road Sheffield 2 
at a touch. You can save work and worry by changing to M&C idlers. 36 Victoria Street London S.W.1 





> 
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s& When ‘near enough’ 
is not good enough... 






PRECISION TORQUE SPANNERS L3 TEST RIG 







% Control torque application automatically 


% Make overloading impossible 





DESIGNED FOR THE HIGHEST STANDARD OF ACCURACY 





% Do not depend on the vision, care or skill 
of the operator for their accuracy 





Some leading users of “ACRATORK” equipment 






% Are unaffected by side loads 





Sir W. G. Armstrong Whitworth Aircraft Led. 
British Overseas Airways Corporation - British European Airways Corporation 
Bristol Aircraft Company Ltd. - The British Thomson-Houston Company Ltd. 
The De Havilland Aircraft Company Ltd. - The English Electric Company Ltd. 
Ferranti Ltd. - The General Electric Company Ltd. - Girling Ltd. 
Hawker Aircrafe Ltd. * Humber Ltd. « Imperial Chemical Industries Ltd. 
Marconi's Wireless Telegraph Company Ltd. - Ministry of Supply, 
National Coal Board - F. Perkins Ltd. - The Plessey Company Ltd. 
Rolls Royce Ltd. - A. V. Roe & Company Ltd. - The Royal Air Force. 
S. Smith & Sons (England) Ltd. - Standard Telephones & Cables Ltd. 
United Kingdom Atomic Energy Authority - Vauxhall Motors Ltd. 
Vickers-Armstrongs (Aircraft) Led. 






% Give precision results with unskilled labour 






% Retain their accuracy for long periods of 
continuous use without attention 















eis 






Sixteen models provide 

for loads up to 850 Ibs/ft 
Also Hydraulic Torque Generators 
for loads up to 3,000 Ibs/ft 


aE 
cs 





5 


SOREN 
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World Distributors 


CORY BROTHERS & CO LTD 


CORYS’ BUILDINGS - CARDIFF - Telephone: Cardiff 31141 
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= POSITIVE PRESSURE BLOWERS AND 
co EXHAUSTERS. 

—_— For positive pressures up to !0 Ibs. per sq. in. 
= = from approx. 240 to 16,000 ¢.f.h. Belt-driven or 
ce motorised. Small non-lubricant Blowers up to 
a 2% Ibs. per sq. in. a speciality. Water-cooled 
= — machines for pressures up to 50 Ibs. 

cC sven 

ee 


S.P. TYPE FAN 

Precision engineered 
High Pressure Fans in 
cast iron and steel plate, 
Capacities ranging from 
8,000 c.f.h. to 300,000 
c..h. in pressures from 
6” to 56” w.g. Supplied 
beit-driven or motorised, 








=3 MILD STEEL MULTI-VANE RUNNERS. 
<== Precision made in sizes to customers’ own speci« 
fications for building inte existing equipment. 








WILLIAM ALLDAY € CO.LTD. 


Head Office and Works: “‘ Alcosa"’ Works, Stourport-on-Severn, Worcs. Tel: Stourport 2311/4. 
London Office: 158 Birchanger Road, South Norwood, S.E.25. Tel: Addiscombe 1162 and 1295. 
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TREATMENT Bi 
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Capacity for case-hardening is now available in 
the most modern heat treatment plant in London 


Gas or pack carburising with full metallurgical 
control over all operations 


Gleason quenching press equipment for pieces 
up to 36” dia. plus wide experience in the 
control of distortion 


Flame-hardening of gears up to io ft. dia. with 
latest electronically controlled equipment 


ENGINEERING COMPANY LIMITED 


YTHE ROAD, WILLESDEN, N.W.10 


ae 


Telephone: LADbroke 3622: 3° 4° 
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Steel Structures 
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A. « J. MAIN « CO. LTD. 


VINCENT HOUSE, 
VINCENT SQUARE, 
LONDON, S.W.1. 


TELEPHONE: VICTORIA 8375 


CLYDESDALE IRON WORKS, 
POSSILPARK, 
GLASGOW, N.2. 


TELEPHONE: POSSIL 8381 


CALCUTTA CHITTAGONG NAIROBI 











This is one of the many types of ‘‘ Mirrlees ’’ ejector air 
pumps. 

The steam operated ejector has been a speciality of The 
Mirrlees Watson Company since its introduction as an air 
pump, and we claim a large share of the credit for the 
almost universal adoption of this type of apparatus for air 
extraction, and the production of vacuum in modern con- 
densing plants and other industrial processes where pressures 
less than atmosphere are required. 


THE 


MIRRLEES WATSON 


Head Office and Works : SCOTLAND ST., GLASGOW, C.5 
London Office: 38, Grosvenor Gardens, S.W.1 
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WHO SAID 
REPETITION GREY 
IRON CASTINGS? 








From 
1 oz to 1 cwt 


When the call is for Grey Iron Castings, Henley Foundries 
Swiftly, Economically 





can answer it... 
@ Good Machining Properties @ High Dimensional Accuracy 
@ First-Class Finish and Appearance @ Repetition Work a Speciality 


HSNLSL FOYIIRISS 


BANNER’S LANE, 
CRADLEY HEATH 


CRADLEY, 
66901 


HENLEY FOUNDRIES LTD., 
STAFFS. PHONE: 


All enquiries to 
CRADLEY HEATH, 


ENGINEER 








AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


100 LB. PER SQ.IN. 170155 CU. FT. PER MIN. 
60 LB. PER SQ. IN. 1 TO 380 CU. FT. PER MIN. 
100 LB. PER SQ IN. 200 TO 310 CU. FT. PER MIN. 


SINGLE STAGE. 


TWO STAGE. 





FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. 

TELEPHONE : IPSWICH 56124 (3 LINES) 

TELEGRAPH : ‘*REAVELL, IPSWICH ’’ OR WRITE TO:— 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND 
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“To a chap like me — 
and I'm proud of my work— my pencil's 
my living. 
The pencils | use have to stand up to fast 
hard work, their grading’s got to 
be absolutely spot on — not almost 
or nearly but bang on the dot every 


time. 

The leads must hold their points 

and flow smoothly throughout a long line — 
no crumbling or ‘clinkers'’ mark you! — 

and if | erase a line it must go cleanly — 

there's no ‘furrow’ left in my paper 

so you won't find ghost lines in prints 
made off my drawings. As a matter of 

fact you can tell from a print when it is 


my drawing —the print’s always first class”’ 
“What pencils do | use?” 


“Venus drawing pencils of course, the ones 
with the crackle finish !— how else 
do you think | keep my high standard ?”"’ 


34 ENUS 


wy DRAWING 
Y PENCILS 


% VENUS Drawing Pencils are made in 17 accurate 
grades from 9H to 6B. 


THE VENUS PENCH CO., LTD., LOWER CLAPTON ROAD, LONDON E55. 
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Coles new range of Diesel-Electric 
Cranes give even greater emphasis 
to a statement we have proudly 
made and justified for over 


80 years of continuous progress. 


SEND TODAY FOR DETAILS OF 
THIS CENTURY’S GREATEST TIME AND MONEY 
SAVING ADVANCE IN CRANE DESIGN. 


THE NAME THAT CARRIES WEIGHT 


DIESEL-ELECTRIC CRANES 
CAPACITIES 5 TO 50 TONS 





315 
Designed, manufactured and marketed by:— 


STEELS ENGINEERING PRODUCTS LIMITED, Sunderland, England. Jel: 56281 (10 lines) Grams: Steel, Sunderland. 


SALES AND SERVICE: Birmingham: 39 Thorp St., 5. Glasgow: 235 Bath St., C.2. 


London: 143 Sloane St., S.W.1. Manchester: 153 Oxford Rd., 13. Newcastie: Worswick Chambers, Worswick St.. 1. 


4, NWO RIWAL 
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Electric Arc Furnaces 
for steel foundries and metallurgical works. 







Up-to-date design — reliable operatiott — high output. 
We deliver electric arc furnaces of series OTO for 
nominal capacity 3, 5 t. 





Technoexport 


Foreign Trade for Export of Complete Industrial Plants 
Praha Czechoslovakia 


For information please contact: 

EMBASSY of the CZECHOSLOVAK REPUBLIC, 
Commercial Section, 

6 Upper Belgrave Street, London, S.W.1 

Tel: Sloane 1450 
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Casting 






Our moulding floor requires 100 tons of sand 
daily from the sand preparation fnant. The prepared sand is distributed by belt conveyor to hoppers 


at the moulding stations. The photograph shows an operator riddling sand on to a pattern mounted 


on one of a battery of jolt, squeeze, turnover pattern draw machines in our sand foundry. 


WAVATIIE-Ve ame bVAl LIL i leelhacte 





FOUNDERS IN ALUMINIUM ALLOYS 


SAND CAsTINGS GRAVITY DIE CASTINGS PRESSURE DIE CASTINGS FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS 
AP 117 


ee ange N 
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MECHANICAL GRABS 


illustrated is the Single Chain, 
self-dumping grab which is 
peered suitable for hand- 
ng coal, sand, ballast, etc. 













illustrated is the Twin Chain, 
Self-Dumping Grab which is 
—s suitable for hand- 

ing coal and similar materials 
where headroom is restricted 


JOSEPH WESTWOOD & CO. LTD. 


Contrectors to H.M. Government Departments. Crown Agents for the Colonies. British 
Railways (British Transport Commission), etc., etc. Bridge and Constructional Engineers, 
Sempuctaeee of Pressed Steel Troughing and Sheet Meta! Equipment. Stee! Stock 


NAPIER YARD, MILLWALL, LONDON, E.14 Tel: EASt 1043 


wESTWOODs 
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SURFACE TABLES 











GRADE ‘A’ 
Hand scraped and surfaced to 
within 0.0001 in.—0.0003 in. from 
a mean true plane over whole 
surface according to size. 


Sizes up to 4’0” x 2’0" have three-point support 
Sizes 40°x3'0" to 6'0"«4’0" have five-point 


GRADE ‘B’ 
Smooth planed finish accurate to 
0.001 in.—0.003 in. according to 
size. 


adjustable support. 8'x3' to 12’x6’ have 
six-point adjustable support. 
Our grade ‘A’ tables conform to B.S.S. 817-1938 


in all respects. 











BRITISH MADE BY:— 


WINDLEY BROS. LTD. 


CROWN WORKS, CHELMSFORD 
ENGLAND *PHONE:—CHELMSFORD 2224 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Hundreds in hand— 
thousands in service. 








BROTHERHOOD 
VERTICAL AND HORIZONTAL 


COMPRESSORS 


Air, Gas and Refrigerating. 
The widest range in the British 
Empire—made to suit your 
requirements. 

Thousands in service. 





BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 

Scores in hand, hundreds in 
service. 


BROTHERHOOD 


COOLING TOWERS 


All types. 
Nearly 50 years’ experience. 


also Manufacturers of all kinds of 
PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 


RR ERnOOD 


A CENTURY 


, nA Dose 
eS) 
Ne A he WA 


POWER PLANT SPEC/ALISTS O NEARLY 


COMPRESSOR & 
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with SADI a:s. 
SAFETY COUPLINGS 


sS 
THE ONLY POSITIVE x 
ADJUSTABLE SAFETY 
DEVICE MANUFACTURED 





Complete Protection against overloads—in case of overload the Safety Coupling trips 


and automatically stops the motor + Normal Torques from 1000 to 34,700 Ib. in. 


OTHER SADI PRODUCTS include: VALVE MOTORISATION UNITS 
GEARED MOTORS - SPEED REDUCERS - SADIVAR VARIABLE 
SPEED UNITS - HAULAGECAPSTANS - MACHINE TOOL DRIVES 


SADI ENGINEERING CO., LTD. 


10-14 ANSDELL STREET, KENSINGTON SQUARE, LONDON, W.8 
Telephone: WESTERN 7653 Cables: SADIUNIT, LONDON 











GENERAL ENGINEERS, FORGERS & PRESSERS 


REGISTERED OFFICE & WORKS :— LONDON OFFICE— 
10, NORFOLK ST., 


NETHERTON IRON WORKS LONDON, W.C.2 
KILMARNOCK, SCOTLAND . 
Telegrams : 
Grams and Cablegrams : TUBENPIPE, PHONE, LONDON 
“BARR KILMARNOCK” Telephone : 


& Co. Lid. wot mae coeentlles 


We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK, 
MISCELLANEOUS PRESSINGS 
AND FORGINGS, 














ELLIPTICAL DISHED END 60fin. x 40fin. WITH TWO OPENINGS 
PLUGGED OUTWARD ON CROWN 
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THE SKERNE WORKS L”- 
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ALBERT HILL 
DARLINGTON 








COLD FORMED SECTIONS 
From 


HOT OR COLD STRIP 


ANGLES, CHANNELS fand many other 
sections in thicknesses up to I0 gauge 





Larger thicknesses and sections 
can be undertaken on 
large capacity Brake Press 


All enquiries promptly 
dealt with 





























ACCURATE - AND 
CONSTANT MESH 


IN ALL STRENGTHS 


IN ANY COM 
METAL 


MERCIAL 


FOR ALL PURPOSES ba 





Lg OIE LL PORTE RL ET 


'BRITANNIA WORKS 
WARRINGTON > 
P.O. BOX 22 





ENGLAND 





ESTABLISHED 
1799 
Telephone 
WARRINGTON 32401 


Telegrams 
GREENINGS WARRINGTON 





NG 53 





GREY IRON 
ALUMINIUM 


NON-FERROUS 


CASTINGS 


AND 


MACHINED ASSEMBLIES 










also 
DIE CASTINGS 
IN ALUMINIUM 
MAZAK, LEAD 
& TIN ALLOYS 


ECLIPSE 


FOUNDRY 


& ENGINEERING 
60.covnuey) LTD, 


BRITANNIA WORKS, 
SEDGLEY ROAD, WEST 


TIPTON, STAFES. 


Telephone: TlPton 2545 (3 lines) 
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Hot Pendulum Saw by... 







We design 
and Manufacture 


Equipment for Coke Ovens, Blast Furnaces 
48” diameter Hot Pendulum 


Saw complete with self- 
contained Hydraulic 
Control Equipment. 


and Open Hearth Plant. 


Rolling Mills for the Ferrous and 









Non-Ferrous Industries and 


Rolling Mill Auxiliaries. 
Plate Work. 


General Engineering work of 


various kinds. 


-B, THORNTON LTD, 


ENGINEERS & CONTRACTORS 
TURNBRIDGE: HUDDERSFIELD 





STEEL FLOORING + STAIR TREADS & HAND-RAIL STANDARDS 


@ Every bar welded . . no rivets 
to work loose. 


@ Weight carrying with mini- 
mum depth and weight. 


@ Non-slip serrated tread. 
@ Any width or tength. 





@ Spaced bars permit light and 
air circulation and also easy 
painting and cleaning. 


With acknowledgements to the North Western 
Gas Board to whom we are indebted for the 
privilege of taking this photograpr . 


7 


STANWELD ENGINEERING CO. LTD. Roundthorne Industrial Estate, Wythenshawe, Manchester 23 
Tel: Wythenshawe 5555 (4 lines) 





Oct. 31, 1958 THE ENGINEER 93 





AEROF LEX t 


uven \@ CUBICLE TYPE 


SWITCHBOARDS 


The name FLUVENT has been associated with advanced Switch- 





board design since the beginning of the century and the name 
AEROFLEX has been synonymous with high breaking capacity 


Fuses since they were first introduced in the early 1920's. 





An unusual Cubicle Board (right) which provides a 


variety of lighting fuseboards with tumbler switch 








panels. It is installed in St. George’s Chapel, Windsor. 











Installed in a modern manufacturing undertaking, this 
Board (above) protects one 300 amp. eight 100 amp. and 
eight 60 amp. 3 phase 4 wire outgoing circuits, and the 
incoming Cubicle on the left is provided with a 600 amp. 


main switch and metering facilities, 


A compact Board (right) protecting one 300 amp. and two 
60 amp. 3 phase 4 wire circuits and six 30 amp. single phase 
and neutral circuits, all under the control of a 600 amp. 


T.P. and Neutral incoming main switch, 










Publication SB} illustrates and des- 
cribes a selection of Cubicle and Unit 
‘A Type Switchboards. A copy will be 
4 forwarded on request. 


Parmiter Hope & Sugden Ltd. 


FLUVENT ELECTRICAL WORKS LONGSIGHT MANCHESTER 12 
London: 34 Victoria Street, S.W.1 Glasgow : 5 Somerset Place, C.3. Birmingham : 39/41 Carrs Lane, 4. 
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HARVEY 
IRONWORK 


INVITE ENQUIRIES FOR 


PLANT HANDLING 
EQUIPMENT, 
WELDED 
FABRICATIONS 
AND PLATE WORK 
(TANKS, ETC.) TO 
SPECIFICATION 














NS 
‘“ 
i 




















METAL PARTITIONING 


HARVEY 
IRONWORKS 
LTD, 


337 HOLYHEAD ROAD, 


HANDEWORTH, BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 
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METAL CASED OR 
METAL INSERT 
SEALS WITH 
GARTER SPRINGS 


PRECISION 
MOULDED 
‘O’ RINGS 
Wt. tlle wile Wh Wit, Witte Ulla Wl 
PRECISION 
GROUND 
RECTANGULAR 
SECTION RINGS 
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Rotary shaft seals for high speeds. Hair line lip contact 
and correct spring loading ensure minimum 

friction loss. Complete range of seals for shaft sizes $* 
to 10° ex stock. Special seal sections for pressure 
applications. 


All British Standard and pre-standard sizes ex stock 
in addition to a large number of non standard and 
American sizes. Pioneer flash free ‘O’ Rings are 
ideal for static or slow reciprocating application 
over a wide range of pressures. 


Ground to close limits on the outside diameter, 
Pioneer Rectangular Rings give perfect sealing 
on high pressure reciprocating applications. 


tte th tht Wh th tht with tt (Wh (‘With * (Wh th ite Wh 


NU-LIP RINGS 


HYDRAULIC 
PACKINGS’ 
& WIPER SEALS 





A special section Sealing Ring superior to ‘O’ 
Rings or Rectangular Rings on low pressure 
applications up to 600 p.s.i. Cannot roll or twist 
in the groove. Hair line contact sealing lips 
ensure low frictional resistance. Interchange- 
able with British Standard ‘O' Ring sizes. 


We thi (tt (=the Wt Wh 


Used as hydraulic and pneumatic Piston Seals, 
hydraulic cylinder or valve stem packings. 
Pressures up to 1,500 p.s.i. Six types are 
available in a wide range of sizes. 


Pioneer Oilsealing & Moulding Co. Ltd. 


COTTONTREE WORKS, COLNE, LANCASHIRE TELEPHONE: WYCOLLER 47/ (8 lines 











SE 


E 





ENVILLE ST. STOURBRIDGE ‘ Telephone: 4211 
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i, ., 


the first 2OO MW for Canada 


There are four of these 200 MW cross compound turbo- 
generators to be supplied to Canada for installation in 
the Hydro Electric Power Commission of Ontario, 
Richard L. Hearn generating station at Toronto. The 
first of these four machines is now nearing completion. 
They will be part of the largest power station in the 
world to install all Parsons turbo-generators—a total of 


four 100 MW sets and these four 200 MW sets. 


-..aS preparations go ahead to build the first 300 MW 


Two 300 MW cross compound turbo-generators 
have been ordered by The Hydro Electric Power 
Commission of Ontario for a new power station to 
be built at Lakeview, near Toronto. These are the 
largest machines to be ordered by Canada and they 
will operate with steam at 2,350 Ib/in? pressure 
1,000 F temperature and reheat to |,000°F. 





C. A. PARSONS & COMPANY LIMITED . HEATON WORKS . NEWCASTLE UPON TYNE 6G 





The I.P.-L.P. line 










nears completion... 
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TURBO-GENERATORS 
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TAYLOR- 


HOBSON __ 





ROUNDNESS MEASURING INSTRUMENT 


Model | TALYROND 
|| 
ti 





Smoother, quieter for faster running. 


Roundness is the key to smoother, quieter, faster 
running, and such qualities depend upon the correct 
geometric shape as well as dimensional accuracy. 

The Taylor-Hobson ‘Talyrond’ Roundness Measuring 
Instrument will measure errors as infinitesimal as 3 
micro-inches (.000,003-in), thus assisting in the analysis 
of manufacturing processes, leading to optimum per- 


) Hy TAYLOR TAYLOR & HOBSON LTD. 
5 ormance. 
LEICESTER - ENGLAND 





A Division of 
RANK PRECISION 
INDUSTRIES LTD. 


TRI/18 
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n-under-Lyne, England 





al Works, Ashto 





A member of the Hawker Siddeley Group 


POWER 





aires:- BRUSH INTERNATIONAL"LTD.. Nation 


Concession 


v a voeosac oe 
oS ~ 3 8 a. 
ta S388 a0 


| port Sales 


= = WY 
= Sy 
ae SnGu zoe 


NATIONAL BGSORRTUB nT CM UCm oa: 


Up to 1700 kW in single units. Standard power stations 


designed to run on a wide variety of oil and gaseous fuels. 
Up to 1,000 kW in single units. Designed for skid, trailer 


Experienced technical staff will be pleased to advise you 





TRANSPORTABLE POWER 





or bogie mounting complete with all accessories. 
on any power schemes you may have in mind. 


STATIONARY 





ERE RE ERB ERE RP BRR ERE RRR ERPS EERE SEES SS 2 eS 
THE NATIONAL GAS AND OIL ENGINE CO. LTD., ASHTON-UNDER-LYNE, LANCASHIRE 
BE RRR RB RR RRB RR Bee eee eee eee eee eee ee 
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FRACTIONAL TO 50 H.P. 


GEARED MOTORS WITH ELECTRO-MAGNETIC BRAKES 


GEARED MOTORS. WORM GEARED MOTORS. FLANGE MOUNTING GEARED MOTORS 
SPEED REDUCERS. CONTRA-ROTATING G BOXES. SLO-REV GEARED MOTORS. 
SPEED INCREASE G/BOXES. VARIABLE SPEED UNITS. 1,10 — 300 H.P. 





Electropower. 


Gears fid 


KINGSBURY WORKS, KINGSBURY ROAD, LONDON, N.W.9. PHONE: COLINDALE 4621-3 GRAMS: LEKTROPOWA, HYDE, LONDON 


PNEUTOMATION 
j 


























power in the right direction 


A push to production with the power of an elephant —that’s 
PNEUTOMATION! Strong, steady power under perfect control, 
in the right place at the right time. The power to do anything 

from bell-ringing to jig-boring—and do it faster, at less cost. 

A wide range of standard equipment makes the system adaptable for 
any layout, any space. Simplicity of design, careful workmanship 
and completely non-corrodible materials cut replacement and 
maintenance costs, ensures that Lang PNEUTOMATION 
is a really long-lasting trouble-free pneumatic power system. 












Pneutomation never forgets to operate 


The ‘ Pneulang ’ basic cylinder unit, just one of the 264 cylinders 
available ‘ off-the-shelf’. The range of PREUTOMATION 
equipment also includes many types of manual and automatic 
valves, lubricators, air flow regulators, pipes and fittings, etc. 












PNEUTOMATION 
energy under control 











“LANG PRE UMATIC LT&@ 


VICTORY rel 1 a: BIRMINGHAM ROAD WOLVERHAMPTON Te 2822-253 


Associated with Desoutter Brothers (Holdings) Ltd. 
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IT’S PNEUMATIC-—WITH THESE ADVANTAGES- 


@ Low maintenance costs @ Will withstand overload shocks 
@ No fire hazard @ Unaffected by extremes of temperatures 


and moistures 





There are many more advantages to be gained from using Globe pneumatic 
hoists than many people realise. All models have variable speed, are built to 
ensure a long trouble-free life, and are tested to a running overload of 50%. 
Why not investigate the advantages of Globe pneumatic equipment in your 


works. Our literature will give you full details. 


PNEUMATIC ENGINEERING CO, LTD. 


ta [ASHTON ROAD, HARROLD HILL, ROMFORD, ESSEX 
Telephone : INGREBOURNE 5522 








We sell efficiency... 


Efficiency has many faces, but whatever the job it is always 
a pleasure to recognise it. That is as it should be, for the 
personal factor will always be of decisive importance. But in 
this mechanised age efficiency increasingly depends on up-to- 
the-minute plant and machinery, designed to make or move 
your products more quickly, more cheaply. 

What about your business ? You know the latest equipment 
could cut your costs—you've been into it all before now— 
but you may be reluctant to tie up your working capital. 
So have a word with us about the best way of financing it. 
You'll find the address of your nearest U.D.T. office in the 


local directory. 





UNITED DOMINIONS TRUST LIMITED 


UNITED DOMINIONS HOUSE, EASTCHEAP, LONDON, E.Cc.3 
Over sixty branches throughout the United Kingdom and Eire 
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Wearing 
Slippers 
made of 
Ferobestos 





The versatility of Ferobestos 
springs from its many exceptiona] 
qualities 


great physical strength 

high strength-to-weight ratio 
high temperature resistance 
low moisture absorption 
good chemical resistance 

high wear resistance 

good electrical resistance 

high dimensional stability 
low coefficient of friction 


Ferobestos can be supplied from 
stock in sheets, rods, and tubes. 
Special mouldings can be made to 
order. We shal! be glad to recommend 
and advise on the possibilities of 
Ferobestos as applied to any 
particular industry. 





 ————_ 
iG 
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Wearing slippers is only one of the 
engineering applications of 
Ferobestos—the versatile, asbestos- 
reinforced plastic material. 

Here are just a few more of the ways 
Ferobestos can be used :— 


Bushes 

Coupling Discs 

Bearings 

Guides 

Gears and Rollers 

Piston Rings 

Mounting Pads 

Compressor Blades 

Thrust Washers 

A number of special grades of 
Ferobestos are made for particular 
applications including silicone 
impregnated for greater heat 
resistance, and graphite impregnated 
for more efficient lubrication. 
Ferobestos gear wheels ensure 
silence in operation. 


J. W. ROBERTS LTD 


Chorley New Road, Horwich, BOLTON. Telephone: Horwich 840 


Branch Sales Offices: LONDON* GLASGOW BIRMINGHAM’ LEEDS 


A Member of the Turner & Newall Organisation 








10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 fe. radius free 

















Telegraphic Address 


“ Lifeing, Leicester "’ 
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3 Motor, electrically 

operated Fixed Wharf 

Crane. Duty: 15 tons 
at 22 ft. radius. 































RAYNER POWER DRIVES 


Infinitely Variable 


Infinitely 
Variable 
= H.-P. 

400 to 








3 H.P. Varigear 18 to 94 r.p.m. 














Infinitely 
Variable 
4 HP. 
10 to 50 r.p.m, 








Compact purpose-made power drives are our business 


PETER RAYNER LTD 
121 WHITEHALL RD - LEEDS 12 Telephone: LEEDS 33864 





100 THE ENGINEER Oct. 31, 1958 


l hinking about Aluminium Wire? 


Discerning manufacturers of wire products have 
AWCO in mind when seeking supplies of 
aluminium or aluminium alloy wire. They know 
that AWCO’s policy of rigorous 
control and inspection at 
all stages of production 


guarantees a satisfactory product. 






AWCO make dependable aluminium 


and aluminium alloy wire 





~ ba 
ALUMINIUM WIRE & CABLE CO. LTD 


Britain's Largest Manufacturers of Aluminium Wire & Conductors 

Head Office and Works: PORT TENNANT, SWANSEA, GLAMORGAN 

Sales Office: 2 ST. JAMES’S SQUARE, LONDON, S.W.1 Telephone: TRAfalgar 6441 
and at 13 Colmore Row, Birmingham, 3 Telephone: Central 2407 
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the castings 
that are uniform 
* right through / 


No matter whether your requirements are simple 
or complicated, large or small, you can always be 
sure of quality castings at a reasonable price. 
Our service includes accuracy and regard to detail. 


Speed your production schedule and use the 
“* Starcast ’’ ‘two-in-one’ correct castings and 
machine service (A.I.D. APPROVED). All the 
modern machine shop facilities are available. 


Grey Iron Castings to British Standards Specification 
1452 up to I7 tons grade. 





CORRECT CASTINGS IN 


‘& , ARCRST' GREY IRON, BRASS, GUN METAL, ALUMINIUM BRONZE, 
ALUMINIUM ALLOY (SAND AND DIE) 


vento FOR ENGINEERING AND ALLIED INDUSTRIES 





Our representatives are ready to visit you any time, please contact :— 


THE STAR FOUNDRY LTD., BRADLEY, BILSTON, STAFFS. Telephone: BILSTON 41474/5 
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PRECISION 


PRESSING 
MACHINING 

























CHASSIS 
FRAMES 











WHEELS 

















ASSEMBLY WELDING 











Six birds—one stone Should you need all of these products and services at once, you can kill six birds 
with one convenient stone tossed in the direction of Sankey of Wellington. If your requirements are less comprehensive, 
then the same aim will be just as effective for any one of them or any combination. To give you some idea of our 
Capacity, we make 15,000 pressed steel vehicle wheels every day. To give you some idea of our scope, we assemble 
tank transporters on the one hand and washing machines by the thousand on the other. We specialise in the bigger 


jobs — in size, quantity or both. If you have one in mind, reach for a good throwable stone. 


Sankey :: WELLINGTON 


JOSEPH SANKEY & SONS LTD., HADLEY CASTLE WORKS, WELLINGTON, SHROPSHIRE 





PHONE: 4321 WELLINGTON, SHROPSHIRE. GRAMS: SANKEY, WELLINGTON, SHROPS. 
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STANDARD’S 


BUILT-UP PISTON ASSEMBLY 
For HYDRAULIC WORK AND HIGH PRESSURE SEALING 


HARD BRONZE GUIDANCE RING — 
CAST ® ‘ a 
BRONZ RR - 

CAST IRON INNER SPRING RING ~~ 
CAST IRON SPACING RING —~ 





Cut away illustration showing component parts 


ADVANTAGES OF STANDARD’S 
BUILT-UP PISTON ASSEMBLY 
@ All faces of assembly precision ground, permitting 
clearances to be reduced to a minimum. 
@ No possibility of ring distortion due to springing 
over solid piston. 


@ Any length of assembly can be built up to suit 
customers’ requirements. 


THE STANDARD PISTON RING & ENGINEERING 


COMPANY LIMITED _ Established 1893 
PREMIER WORKS + DON ROAD + SHEFFIELD 9 + ENGLAND 
Telephone : Sheffield 42076-7-8 (3 lines) Telegrams : Ocean Sheffield 9 
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And the difference? What Vulcan insures, Vulcan inspects— 


thoroughly and regularly. As a result our 
clients have made us one of the largest engineer- 





Maybe £5,000 ing insurance companies in Europe. 
o PREE << ow ae ew eee ao 
“Vulcan” —a journal for all users of | 
How! spotted a fault re Ss , } r ee 
He spotte “ foul in the sate load plant and machinery with reports of 
indicator and an accident has been prevented. accidents and safety hints. For a year’s 2 


Pe : subscription — free — write now to Dept. 18. 
Who? The Vulcan Engineer-Surveyor during L ee paca dep a 


his regular inspection of the crane His 
experience gives him almost second sight into 
accidents that are waiting to happen THE u C a n 


Are his services expensive? Not at all. Your 
broker will tell you that, though the ‘4 BOILER & GENERAL INSURANCE CO. LTD., 
67 KING STREET, MANCHESTER, 2 


VULCAN INSPECTS — AND PROTECTS 


Vulcan man 
is 2 specialist, his services cost no more than in- 
surance and inspection by general practitioners 
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THERMOCONTROLLED 
buildings are 
comfortable 
buildings” 
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% and they cut their owner’s fuel bills, too! 


Accurate temperature control is an essential—be- 


cause it makes the optimum use of fuel. Zoning 
control, by variator with automatic night shut- 
down, heating level governed by outside tem- 
perature—all these factors are done for you or 
your client, when you use a Thermocontrol system. 
Send for Section | of the Thermocontrol Com- 
pendium—it tells you exactly how you can save 
money and be more comfortable ! 


Thermo control 


/NST. CO.LT0. 


10 VALENTINE PLACE, S.E.1. Tel: WATerloo 7356 


_ a os Ss 6 ~~ et mse SA RT ee et a ame ae Oe ee 
































Oct. 31, 1958 THE ENGINEER 103 
high 










For the sintering of metals in vacuum using:— 


INDUCTION HEATING 


Rootes Type Blower-Pump fitted, to enable clearance 

of fast outgassing from the metals being processed. 

A servo-controlled throttle valve fitted, to maintain 
ACUUN, CONSUL Ting a pre-determined pressure in the vacuum furnace 
chamber. 


SERVICE To {NOUSTRY 


VACUUM INDUSTRIAL APPLICATIONS LTD. (Dept. E), WISHAW, LANARKSHIRE, SCOTLAND 


Telephone: WISHAW 142-5 Telegrams: “VIA-VAC” WISHAW 








i aor’ _fice 
. we 





Primarily for larger openings such 
as vehicle depots, fire stations, load- 
ing bays, etc., but also suitable for 
smaller openings such as private 
garages, Horizontal Sliding Shutters 
are simply designed to operate 
smoothly and efficiently. Available 
singly or in series, operation is by 
hand, road mat, or auto-ray as 
required. 









Technical advice, quotations or 
literature supplied against all en- 
quiries without obligation. 





Send for illustrated literature to 


Dept. R.16. 
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- General purpose lubricants. 
» Molybdenised Greases. 
_ Molybdenised Lubricating oils. 
Molybdenised Fluids, =. 
~ ‘Molybdenised Varnishes... i 
~Molysils. | 
 Molybdenised Diesters. 
Molycue. 
- Moly Block Greases. ae 







ekg 


Moly. Spring Lubricant ae, 









-ROCOL LTD., 1 hex House, Mino cae as i 


: Fe: ‘Rocol House, Swillingtor 


i li ab £8. 
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This multiplicity of Renold chain drives 
ensures the perfect synchronisation of the 
many motions on a cigarette making 
machine — one of the numerous 
applications made possible only 
by the adaptability of the roller 
chain drive 





‘ Adaptability 
y at its maximum 


A Renold roller chain drive is the most adaptable form of power 
transmission 


Consider these facts : 


@ The chain is of symmetrical cross-section. Itcan thus be arranged to take in a 
number of shafts, rotation in any required direction being readily achieved by engaging 
the chain on the appropriate arc of the wheel. 


@ Length of centres has no influence on the amount of power which the drive is 
capable of transmitting. 


@ The drive can be selected on the basis of the mechanical requirements, instead of 
having to be considered in relation to the space required ‘for the large wheels necessary 
with non-positive drives. 


@ Ratios of up to 8:1 can be arranged in a single stage of chain drive. 
® The widest freedom in laying out drives is permitted with Renold roller chain. 
There is no necessity for wheels to be overhung on shaft ends and the chain is readily 


uncoupled and re-joined to enable it to pass around wheels mounted between bearings. 
An adaptor wheel can be fitted on one shaft when alternative ratios are required. 






There is a Renold engineer in your area, always at your service to advise on 
power transmission problems 






RENOLD CHAINS LIMITED - MANCHESTER 
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No oxygen or air supply required 






FIVE * Can be used with A.C. or D.C. plant without additional 
attachments 
* Suitable for mild steel, cast iron, stainless steels and 


non-ferrous metals 


FEATU RES © Leaves a clean scale-free surface which requires no further 
preparation 


* Free from carbon pick-up 


+ 


Send for publication WA 140 and literature covering 


the range of ‘ENGLISH ELECTRIC’ welding electrodes 


ENGLISH ELECTRIC 

‘ af ~ 4 4 : ! 

LNUDER JAUEUEEIULU 
welding electrodes and equipment 


THe ENGLISH ELECTRIC Company LimitTeEp, MARCONI HouSE, STRAND, LONDON, W.C.2 
Welding Electrode Division, Clayton-le-Moors, Accrington, Lancs. Tel. Accrington 3241 


WORKS STAFFORD PRESTON ‘ RUGBY BRADFORD Livergeods ACCRINGTON 


WAE. i8 








THE ENGINEER 








RBA N IRE NII RE BES SE 





what Fescol can do 


Here’s the perfect before and after story of the Fescol process. The ram on my 
left is untreated, and has become corroded and pitted by wear and corrosion, 
in this condition it has reached the end of its useful life. Now look at the other 
ram, it was just the same before it was ‘ Fescol ’-ised and now it will retain 
its new look almost indefinitely. That’s because the nickel or chromium 
protection provided by the Fescol process withstands wear and corrosive 
attack being an even harder, more durable surface than the original metal. 
The process has proved so successful in the salvage of worn rams that now we 
have them treated before installation. Then we more or less forget about them. 


dail} FESCOL LIMITED - NORTH ROAD - LONDON N7 


al BRANCH WORKS: PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS, WALSALL 
Established 1920 


Sole Licensees for Australasia : De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 70a 000 









THE ENGINEER Oct. 31, 1958 























sia Siaiies alkali foot ia 








Promoters ef the Pelham Bridge: Lincolp City 
Council, Consulting Engineers: W. S. Atkins 
& Partners in associotion with A. Aidington, 
AM.1.C.E.,Mi.Mu.£., City Engineer and 
Surveyor. Consulting Architects : Robert 
Atkinson & Partners. 


the bridge of the future 


The official opening of the Pelham Bridge at Lincoln by Her Majesty the 
Queen on 27th June 1958 was a moment of great significance in bridge 
engineering. Not only is the bridge a piece of design, planning and 
engineering construction of a high order, but is the first major bridge in 
England to be supported on rubber. The design and manufacture of the 
various types of rubber bearings used called for exceptional technological 
and practical experience and was undertaken by the Andre Rubber Co. 
Ltd. This revolutionary idea will be an essential part of bridge design of 
the future and Andre Rubber, who are specially developing this field, will 
gladly supply details. 





ANDRE RUBBER 


A Silentbloc Company 





One of the mountings cut 
away to show the rubber- 


meta! construction. 





THE ANDRE RUBBER COMPANY LIMITED, KINGSTON BY-PASS, SURBITON, SURREY 


Telephone: Elmbridge 6580/3 Telegrams: Andre, Surbiton 
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The Metrovick Atomic Hydrogen method of welding gives 
complete protection for the weld metal in the fluid state 
making the process eminently suitable for welding chain where 
the weld metal must have the same strength and quality as the 
parent metal. 

This desirable feature of Atomic Hydrogen welding, together 
with the advantage of high welding speed—due to the high 
arc temperature—can be usefully applied where sound 
ductile welds are required in mild steel, stainless steel, alloy 
steel and some non-ferrous metals, e.g. building up surfaces, 
repairing drills, depositing tool steel cutting edges on mild 
steel punches and dies, seam welds on fire extinguishers and 
similar containers liable to rough handling. 


Photograph by courtesy METROPOLITAN -VICKERS 


of Messrs. Watson & McLean Ltd. 


7 
i 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER 





An A.E.1. Company 


METROVICK Equipment for More Efficient Welding® 
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The perfect pump for do- 
mestic, agricultural or in- 
dustrial water supply—ideal 
for deep wells and boreholes 

is silent, inexpensive to 


Insta i i run, needs little or no 


attention and causes no 


nuisance. May we send 


Te | and you descriptive leaflet 
PG 300 ? 
forget 
\ 
a 
ree 
Beresfo 


_ submersible 





pump 












GEARED BALL BEARING SCREW 
BRIDGING JACK WITH FOOT 
LIFT. TYPE B.B. 140. 


CAPACITIES 13-30 TONS 
6N235. 


James Beresford’ & Son Ltd. | PUMps 


(The Cornercroft Group of Companies) 

Ace Works, Kitts Green, Birmingham,*33 
Telephone—Stechford 3081 

Branches and Agents throughout Britain and Overseas 






Write for 
list No. 
E/10BB/2. 














=> 


(LIFTING APPLIANCES) = a 


sai 








RYLAND STREET WORKS, BIRMINGHAM, 16. Tel: EDGbaston 3508-9 Grams: OLDENS B’HAM 


a oo(0) cama 
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HAND AND FOOT OPERATED VALVES 


A Series of 3-way and 4-way Valves of 
robust construction in ; and = B.S.P. 
Sizes. 

Designed for Manifold Mounting and easily 
convertable to Hand or Foot Operation. 
Available as Two Position Non=Locking 
or Two and Three Position Locking Type 
Valves. Foot Valves with Single or Double 
Treadle. 


Suitable for Air Pressures up to 125 P.S.1. 








FOR FURTHER DETAILS WRITE TO: 
THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 





PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON,. South Staffs, & BELFAST 
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You wouldn’t 
even try 











to do it 
would you? 

















No 
trouble. And yet today, how many factories and works have exactly 
the same problem handling long or bulky loads? The practical and 
easy answer is the same as in the picture—handle the section end on 
with the LANCER SIDELOADER. With the LANCER SIDELOADER, you have all the advantages 

of fork trucks and in addition you can handle long or bulky loads through narrow doorways and cut roads 
and gangways to only 7’ 6” wide. You have quick and immediate access to all materials at all times and fast, 
safe working both inside or stacking in the yard and loading 
vehicles, because all operations are hydraulic and controlled 
Maximum safety is ensured because of unobstructed vision, 
loaded and unioaded, and the load is carried on the 14’ long 
deck—not balanced on two forks or slung. The LANCER 
SIDELOADER SAVES in time, labour wastage, capital 
outlay, administrative costs and accidents. 

One LANCER SIDELOADER and One Operator can do 
all your loading, unloading, stacking, unstacking, feeding 
machines and transporting. 

It does away with loading and unloading cranes, lorries, 
tractors and trailers and labour that could be employed on 
other more productive jobs. Available in 3, 4, 5, and 6 ton 
capacities—there is a model to suit your requirements 

If you handle long or bulky loads, transport cube loads or 
store where you require immediate access at all times, con- 
tact us for full details of the LANCER SIDELOADERS 


you would turn the section end on to get it through without 


Make the most of space— 
side load and carry with 











LANCER fH LOADER 




















LANCERS MACHINERY LTD. 41 KNIGHTSBRIDGE, S.W.1. 
Telephone: BELgravia 6374 
SPURS WORMS 
BEVELS RACKS 
WORM SCREWS 
WHEELS SILENT 
HELICALS — 
CHANGE 
CHAIN 
S 
GEARS oo 
All materials 
— standard 
Supply pitches to 
Cutting only 7ft diameter 





General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone : Halifax 5217/8 Telegrams: “ Gears.” 
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the 
man 
between 


On one side the Industrial advertiser 


On the other, his market— 
engineers, 
technicians, 


industrialists 


The man between, the industrial advertising man, 

must speak their language, and speak it well 
to appreciate the advantages of the product 
to uncover selling points from a mass of invoived data 
to transform the story with accuracy and imagination 


into advertisements that appeal to technical men 


The man between cannot be one man 

He must be writer, artist, engineer, interpreter 
He must know markets and media 

He is a composite of specialists with scientific, 


industrial and advertising backgrounds 


or Advertising 


An agency concentrating its resources to communicate 


Tayl 


between technical men, an agency maintaining a high 
standard of industrial advertising. An agency with 
an impressive list of industrial clients. 

An illustrated brochure “ Advertising to Industry ” 


describes the agency more fully 


TAYLOR ADVERTISING LTD 
Incorporated Practitioners in Advertising 
85 Gloucester Place London W1 
Telephone HUNter 9851 
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we'll have the whole system 
right through- Hipact 


Maintained 















Preferences... 


We are very proud of the list we give below 
—of customers who have placed repeat 
orders with us over periods of many years. 
Bagnall locomotives are built to last ; 
the built-in craftsmanship becomes more 


apparent the longer they are in service. 


DAL 
SE RERSAERERE Rem 
w » 


VVVVY 


LOCOMOTIVES 


STEAM, FIRELESS, DIESEL ELECTRIC 
AND DIESEL MECHANICAL 


First order received from HENRY ROGERS, SONS, & CO. LTD. 

Further orders received 1884, 1885, 1886, 1888, 1890, 1891, 1892, 1893, 1904, 
190§, 1907, 1910 and 1948. 

First order received from THE BUTTERLEY CO. LIMITED, 

Further orders received 1899, 1939 and 1943. 

First order received from GAS LIGHT & COKE CO. 

Further orders received 1895, 1898, 1904, 1908, 1913 and 1941, 

First order received from ASSAM RAILWAYS & TRADING CO. LTD. 
Further orders received 1896, 1897, 1898, 1904, 1913, 1919, 1924, 1927, 1930, 
1934 and 1935. 

First order received from PARK GATE IRON & STEEL CO. LTD. 

Further orders received 1900, 1912, 1917 and 1941. 

First order received from TONGAAT SUGAR CO. 

Further orders received 1907, 1910, 1925, 1928, 1929, 1932, 1934, 1938, 1940, 
and 1944. 

First order received from THE STAVELEY COAL & IRON CO. LTD. 
Further orders received 1940, 1941, 1944 and 1947. 

First order received from THE BOWATER ORGANISATION. 

Further orders received 1923, 1928, 1932, 1934, 1940 and 1951. 

First order received from BALDWINS (SOUTH AFRICA) LTD. for 
RUSTENBURG PLATINUM MINES. 

Further orders received 1946, 1950 and 1951 

First order received from A. & H. MACNAY. (PTY.) LTD. 

Further orders received in the same year, 1936, 1945 and 1954 


HEENAN ) W. G. BAGNALL LTD. 





GROUP — CASTLE ENGINE WORKS, STAFFORD 
COMPANY Telephone: STAFFORD 321/322 Telegrams: Bagnall, Stafford 
London Office: Imperial House, Dominion Street, E.C.2. Telephone: MONarch 7000 
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Yes, now you can say this 


Hipact high impact unplasticised P.V.C. 

is now available not only in a wide range 

of tube sizes—ex-stock from depots in 

London, Manchester & Birmingham —butalso in 
a complete range of fittings —all moulded in 

the same material, with the same qualities. 

High corrosion resistance, high impact 
resistance and light weight for easy 


installation and minimum support. 


Extrudex 


Engineers in Plastics 


Extrudex Ltd, 41 Western Road, Bracknell, Berks. 
Telephone : Bracknell 1000 
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ESTABLISHED OVER 50 YEARS 
i 


TELEPHONE | | | EAST 1403 


WOOD) REFUSE AND |DUST 
EXTRA|CTION ENGINEERS 


“Let us investigaite your dust problem jat our expense” 


WAL IS & ty A % 


GENERAL & INDUSTRIAL SHEET/ METAL WORKERS 
SHIPS’ VENTILATOR MAKERS 
ALPHA WORKS, MILLWALL 
LONDON\.../.....E. 14 


SATISFACTION ASSURED 



































HIGH EFFICIENCY ‘TARGET’ 


—Gas Burners for all purposes 








Many new gas burner applications are poss- 
ible by the introduction of ‘‘Target”’ gas 
burners. In this system, air and gas are in- 
timately mixed producing pencil flames of 
high intensity which require no additional air 
for combustion. It is therefore suitable for 
use in the open or in closed combustion 
spaces. The velocity of the mixture issuing 
from the jets promotes turbulence and high 
rates of heat transfer. The burner consists of 
multiple jets which can be arranged to suit 
any flame pattern. 


Write for Bulletin GBI 


DOWSON & MASON LIMITED 


ALMA WORKS LEVENSHULME MANCHESTER 
Telephone: HEATON MOOR 6251 (5 lines) Telegrams: Gasify, Manchester 19 


THE ROTARY VALVE 


OR FEEDER FOR 
CYCLONES AND BINS 











6-BLADED ROTOR 
FOR PERFECT SEAL 











L_ BALL 
BEARING 
 f MOUNTED 
ELECTRIC ROTOR 
MOTOR OiL SEALED 
_ 
nm 
; i 
REDUCTION 
CHAIN DRIV 
GEAR BOX. RIVE 
REDUCES DUST LOSSES 


CAPACITIES UP TO 
70 TONS PER HOUR 


F.E.CALLOW 
eo ee, ee ee ee 
BIRC HILL RO KIRRBY TRAOING ESTATE 
EN CLANO 


ELIMINATES 
FIRE RISK 


LivER POOL 


TRADE SUPPLIED 


WRITE FOR LEAFLET 
Telephone : Simonswood 2461-2 













“HIGHFIELD FANCOOL” 
Announcing the introduction of an 


additional range to our existing ranges 
of standard gear unit products .. . 


SINGLE REDUCTION 
GEAR UNITS 
to B.G.M.A. and 

BS. 3027 : 1958 Standards 


<q 4" 6" & 8" Centres 


Designed in co-operation with 


British Gear Manufacturers 


Association & Engineering 


Equipment Users Association 


“° HIGHFIELD 
GEAR & ENGINEERING CO. LTD. 
HUDDERSFIELD 


Telephone : 4490 (3 lines) HUDDERSFIELD Telegrams : HIGEARS HUDDERSFIELD 











TO 


- 


-t 


o th 





STOP to think about it and there's more to this Pressure Gauge business than 
meets the eye. That's why the more fastidious users are specifying P & G Gauges. 
They are very dependable for a very long time. 

P & G supply quality instruments for accurate measurement of low pressures; with 
specially constructed diaphragm or bellows. 

The gauge illustrated is No. 34 diaphragm type pressure or vacuum gauge for 
pressure as low as a few Inches of water column. Available for surface, direct or 
Stop to think of Pressure Gauges and think of P & G 


flush panel mounting. 


Catalogue No. 85 sent on request. 


Payne &GriffithsLid 


WINDMILL LANE 
BIRMINGHAM 


TUDOR WORKS 
SMETHWICK 








S$M/PG.2719 
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Four methods of 
improved factory ventilation | 








HILLS ROOF VENTILATING SHUTTERS HILLS VENTILATING SHUTTERS 4 
-VERTICAL WALL APPLICATION 


HILLS WALL-TYPE AIR INLET VENTILATORS HILLS STACK ROOF VENTILATORS 





HILLS Industrial Ventilators are designed to meet every requirement for efficient 


and economical ventilation in foundries, rolling mills, factories, workshops, etc. They provide 


positive and rapid extraction of smoke, fumes, steam and overheated air, and admit the fresh air 
essential to improve working conditions. All types of HILLS Industrial Ventilators are easy to 
For expert advice on any problem of industrial ventilation, 


install in new or existing buildings. 
Illustrated literature is available 


we invite you to consult our Technical Advisory Department. 


HILLS Ventilation 


LONDON: CHAPONE PLACE, DEAN STREET, W.1 GER «ard 0526/9 


LTD. ALBION ROAD, WEST BROMWICH (WEST BROMWICH I811 (15 LINES)) 
rd04) 


HILLS (WEST BROMWICH 
Branches at Manchester ( Ulackfriars 3382/3), Bristol (24765), Newcastle-on-Tyne (59081), Glasgow (City 
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CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


Minimum 16/- 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £25 10s. 4$-page £48. Full page £90. 


Series Discounts. 


For advertisements 1 inch and upwards. 


‘ 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
t 
‘ 
' 
' 
' 
' 
' 


AUCTION SALES » FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g., 
26 insertions 15%. 


6 insertions 5%. 13 insertions 10%. 


}-page £22. 4-page £41 10s. Full page £78. 


Run-on and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. ‘‘Run-on’’ and ‘‘ Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. ‘“* Displayed "’ and ‘‘ Illustrated *’ advertisements by noon 
Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘* The Engineer’’, 28 Essex Street, Strand, London, W.C.2. 


d to CENtral 6565. 
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PUBLIC APPOINTMENTS 





LOUGHBOROUGH COLLEGE 
OF TECHNOLOGY 


DEPARTMENT OF INDUSTRIAL 
ENGINEERING 


APPOINTMENTS 


Applications are invited for two posts in the 
Department of Industrial Engineering :— 

(a) READER IN ENGINEERING PRODUC- 
TION TECHNOLOGY. Salary scale £1550 by £50 
to £1800 per annum. 

(b) LECTURER IN INDUSTRIAL METAL- 
LURGY. Salary scale £1200 by £30 to £1350 per 
annum. 

(a) Applicants for the position of Reader should 
possess high academic qualifications and have had 
wide industrial experience, preferably including 
research experience in the field of primary forming 
processes, metal cutting, machine tools or metrology. 
He will be required to initiate, conduct and supervise 
research projects, and to co-ordinate staff activities 
in his general field. He will undertake some lecture 
work. 

(b) Applicants for the position of Lecturer should 
possess good academic qualifications in industrial 
metallurgy and have had industrial and teaching 
experience in the primary forming processes, includ- 
ing plastic and molten processes, refractories and 
welding. He will undertake teaching in Diploma of 
Technology courses. 

Both posts are pensionable, and commencing 
salaries will be determined by previous experience 
and qualifications. Application forms and further 
particulars may be obtained from the Registrar. (In 
reply please quote 28/C). E9001 








COLLEGE OF TECHNOLOGY, 
BIRMINGHAM 


(DESIGNATED COLLEGE OF 
TECHNOLOGY) 


ADVANCED 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


SENIOR LECTURERS AND LECTURER 


Applications are invited for the posts of SENIOR 
LECTURERS AND LECTURER in the Mechanical 
Engineering subjects of Strength of Materials, 
Mechanics of Fluids, Thermodynamics, Mechanics 
of Machines or Machine Design and ASSISTANTS, 
Grade “B,” for Engineering Drawing, Applied 
Mechanics and Applied Heat. 

Candidates should have an Honours Degree or 
equivalent, teaching, industrial and/or research 
experience. 

Salary : 
to £1550 ; 
£1350. 

In fixing the commencing salary, account may be 
taken of industrial, professional or research experience 
up to the maximum of the scale. 

Assistants, Grade ““B” (Men): £650 by £25 to 
£1025, with additional Graduate and training allow- 
ances where applicable. In fixing the commencing 
salary, account will be taken of teaching and indus- 
trial experience. 

Further particulars and forms of application from 
the Registrar, College of Technology, Gosta Green, 
Birmingham, 4, on receipt of stamped, addressed 
foolscap envelope. Applications to be received 
within 18 days of this advertisement. Please quote 
“pe 


K. R. PILLING, 
Clerk to the Governing Body. 


Senior Lecturers (Men): £1350 by £50 
Lecturers (Men): £1200 by £30 to 


E9012 





MIDDLESEX COUNTY COUNCIL 


ISLEWORTH POLYTECHNIC 


LABORATORY ASSISTANT 





LABORATORY ASSISTANT (Male) required 
at Isleworth Polytechnic. Duties connected with 
reparation and maintenance of apparatus in Physics 

boratories. Salary : Misc. II, £475-£535 if 26 or 
over. Prescribed conditions.—Application forms 


from Principal, London Road, Isleworth, returnable 
immediately. Canvassing disqualifies. E8999 


PUBLIC APPOINTMENTS 


COMMONWEALTH OF 
AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH 
ORGANIZATION 


COAL RESEARCH SECTION 


APPOINTMENT OF PHYSICAL OR 
INORGANIC CHEMIST 


Applications are invited for appointment to a 
position of PHYSICAL OR INORGANIC CHEM- 
IST with the Organization’s Coal Research Section 
located at North Ryde, New South Wales. 

As part of a research programme designed to 
characterise the inorganic mineral-matter associated 
with Australian coals and to elucidate its behaviour 
during the industrial utilisation of coal, the appointee 
will be required to initiate research and undertake 
investigations into the chemical and physical behaviour 
at elevated temperatures of this mineral matter, 
using methods such as differential thermal analysis 
and thermo-gravimetric analysis. The Section’s 
laboratories are particularly well equipped with 
modern equipment for physical chemistry research, 
including facilities for emission spectroscopy, ultra- 
violet and infra-red absorption spectroscopy and 
X-ray diffraction studies. 

Applicants should possess a University Honours 
degree in Science with Physical or Inorganic Chemistry 
as a major subject. Some years of postgraduate 
research experience (preferably in the field of silicate 
chemistry or thermal reaction studies) would be an 
advantage. 

Dependent upon qualifications and experience, 
commencing salary will be determined within the 
range of Research Officer, £A1326—£A1951, or Senior 
Research Officer, £42061-£A2336 p.a. (£A170 p.a. 
less for a female appointee). 

The appointment will be conditional upon a satis- 
factory medical examination and the appointment 
carries with it Commonwealth Superannuation 
Fund or Commonwealth Provident Account 
privileges. 

Fares to Australia, including those of wife and 
dependent family will be provided by the Organiza- 
tion. Details may be discussed with the undersigned. 

Applications quoting Appointment No. 480/273 
and stating full name, place, date and year of birth, 
nationality, marital state, present employment, 
details of qualifications and experience, and of war 
service if any, together with the names of not more 
than four persons acquainted with the applicant's 
academic and professional standing should reach the 
undersigned, from whom further particulars may be 
obtained by the 17th December, 1958. 

E. J. DRAKE, 
Chief Scientific Liaison Officer 
Australian Scientific Liaison Office, 
Africa House, 


Kingsway, W.C.2 E8968 





CENTRAL ELECTRICITY 
GENERATING BOARD 


NORTH EASTERN DIVISION 
STEAM TESTING DEPARTMENT 
SECOND ASSISTANT ENGINEER 


Applications are invited for the appointment of a 
SECOND ASSISTANT ENGINEER in the Steam 
Testing Department, with Headquarters at Dunston, 
to control a small section investigating the thermal 
performance and operating characteristics of a wide 
variety of modern steam plant. The work demands 
considerable initiative, and offers experience of 
testing techniques in an interesting field. Applicants 
should be Corporate Members of the Institution of 
Mechanical or Electrical Engineers, and should have 
previous plant testing experience. A knowledge of 
power station operation will be considered an 
advantage. The salary for the appointment will be 
in accordance with the National Joint Board Agree- 
ment, Schedule “ B,” Grade 4 (£1145-£1375), and 
will commence at a point commensurate with quali- 
fications and experience. 

Forms of application may be obtained from 
Divisional Establishments Officer, Central Electricity 
Generating Board, North Eastern Division, Carliol 
House, Newcastle upon Tyne, 1, to whom they 
should be returned to arrive not later than 30th 
November, 1958. E8981 


PUBLIC APPOINTMENTS 





CITY OF LEEDS 


WATERWORKS DEPARTMENT 


APPOINTMENTS 





Applications are invited for the undermentioned 
appointments :— 

(a) ENGINEERING ASSISTANTS (2), A.P.T. 
Grade III, £845-£1025. 

(b) ASSISTANT CHEMIST, A.P.T. Grade II, 
£725-£845. 

Applicants for posts (a) must be Corporate 
Members of the Institution of Civil Engineers, and 
have had experience in the design and construction 
of reinforced concrete water retaining structures and 
experience in the design and installation of rapid 
gravity filtration plants and pumping plants will be 
an advantage. : 

Applicants for post (b) should have a University 
Degree in Science or an equivalent qualification. 
Experience with a water undertaking will be an 
advantage. 

Applications, on forms to be obtained from the 
undersigned, should be delivered not later than 12 
noon on Saturday, 29th November, 1958, appro- 
priately endorsed. 

Canvassing disqualifies. 

KENNETH L. FORSTER, 
General Manager and Engineer. 

Waterworks Department, 

Civic Hall, 
Leeds, | 


27th October, 1958. E9019 





BRITISH SHIPBUILDING 
RESEARCH ASSOCIATION 





NAVAL ARCHITECTURE SECTION 


APPOINTMENTS 





The British Shipbuilding Research Association has 
vacancies in its Naval Architecture Section for 
persons with ability to initiate, lead and execute 
research. For these posts applicants should have an 
Honours Degree in Naval Architecture. The ceiling 
of salary is £1600 per annum and the commencing 
salary will depend upon age and qualifications. 
There are opportunities of promotion above this 
ceiling to a higher grade. 

In addition to the investigations which the research 
staff themselves conduct, including work on board 
ships, they are also engaged upon progressing a 
programme of researches carried out under contract 
at outside laboratories, Government research 
establishments, Universities, &c. Members of the 
staff also deal with the technical secretarial work of 
the Association’s system of research committees 
All positions cafry superannuation. 

Applications, with full particulars of education, 
apprenticeship, practical training and_ research 
experience, should be addressed to B.S.R.A., 5, 
Chesterfield Gardens, Curzon Street, London, 
W.t. E8983 





ST. BENEDICT’S HOSPITAL 
(254 Beds) 
CHURCH LANE, TOOTING, S.W.17 


SENIOR ENGINEER 


SENIOR ENGINEER required to serve under 
direction of Superintendent Engineer. Candidates 
should hold 2nd Class Certificate in Marine Engineer- 
ing or equivalent or Ordinary National Certificate 
including Heat and Heat Engines. Whitley Council 
conditions and salary scale, £645 to £775 inclusive of 
London Weighting (over 26 years). Residential 
accommodation available-—Applications stating 
age, qualifications, experience and two referees to 
Group Secretary, St. James’ Hospital, Balham, 
S.W.12, by 12th November. E8687 





BOROUGH OF EALING 


ENGINEER FOREMAN 


ENGINEER FOREMAN Misc. VI (£715~£775 
inclusive). Skilled engineering fitter, experienced in 
steam and oil-fired boilers, automatic stokers, kitchen 
machinery and machine tool repairs. 

Full particulars and application form from 
Borough Surveyor, Town Hall, Ealing, W.5. Closing 
date 17th November, 1958. E8992 


PUBLIC APPOINTMENTS 





MINISTRY OF LABOUR AND 
NATIONAL SERVICE 


ROYAL NAVAL SCIENTIFIC SERVICE 


APPOINTMENTS 


Royal Naval Scientific Service requires SENIOR 
SCIENTIFIC OFFICERS and SCIENTIFIC 
OFFICERS for Establishments in London area, 
Baldock, Portsmouth, Portland, Poole, Greenock 
and Rosyth. Main requirements are about 25 
vacancies for PHYSICISTS, ELECTRONIC ENGI- 
NEERS and MATHEMATICIANS in areas speci- 
fied. The following particular vacancies also exist 
MECHANICAL ENGINEER, for work on gas 
turbine problems in the London area. MECHANI- 
CAL ENGINEER for work on design and develop- 
ment of U/W devices in Portland area. METAL- 
LURGISTS for Rosyth and Poole, CHEMISTS 
(Physical and Inorganic), for Poole area, Baldock 
and London. Candidates must be normally natural 
born British subjects of natural born British parents, 
with at least First or Second Class Honours Degrees 
or equivalent high professional attainments. $.S.0.'s 
must have had at least three years’ post-graduate 
experience and be not less than 26 years of age. 
Salaries : (men) S.S.O. £1190-£1410; S$.O. £635- 
£1110 (London)}—somewhat lower in provinces. 
Appointments unestablished (with F.S.S.U. benefits), 
but opportunities may occur for those between ages 
of 21 and 32 to compete for established posts. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting A98/8A. E8879 





CIVIL SERVICE COMMISSION 
MINISTRY OF TRANSPORT AND CIVIL 


CiViL ENGINEERS 


Pensionable posts for men and women aged 25 
and under 35 on Ist January, 1958 ; extension for 
regular Forces service, Overseas Civil Service, 
Established Civil Service, and temporary Govern- 
ment service as Civil Engi . Candidates must 
have achieved Corporate Membership of Institution 
of Civil Engineers or passed examinations necessary 
for attaining Corporate Membership. Experience in 
road and bridge construction essential ; knowledge 
of Highways Authorities’ procedure desirable. 
Men’s starting salary from £755 to £1085. Maximum 
(London) £1250. Promotion prospects. 

Write, Civil Service Commission, 30, Old Burling- 
ton Street, London, W.1, for application form, 
quoting 564/58. E9011 








MANCHESTER CORPORATION 
TRANSPORT DEPARTMENT 


QUALIFIED WORKS 
SUPERINTENDENT 


Qualified WORKS SUPERINTENDENT required 
by Manchester Corporation Transport Department 
to take charge, under the Works Manager of the 
Department’s Central Repair Works. Salary £845- 
£1025. Porms of Application and details returnable 
by Saturday, 15th November, 1958.—Obtainable 
from the General Manager, 55, Piccadilly, Man- 
chester, 1. 2899} 


CIVIL SERVICE COMMISSION 
PATENT OFFICE 


EXAMINERS 

EXAMINERS (men and women) for Scientific, 
Technical and Legal work on Patent Applications 
Age ween 21 and 35; extension for regular 
Forces service and Overseas Civil Service. 

Qualifications : normally First or Second Class 
Honours Degree in Physics, Chemistry, Engineering, 
Metallurgy or Mathematics, or equivalent attain- 
ment, or professional qualification, e.g. A.M:L.C.E., 
A.M.L.Mech.E., A.M.LE.E., A.R.LC. London 
salary (Men): £635-£1410; provision for starting 
pay above minimum. promotion prospects. 

Apply : Civil Service Commission, 30, Old 
Burlington Street, London, W.1, for application 
form, quoting $128/58, and stating date of a 
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PUBLIC APPOINTMENTS 





GLANTAWE HOSPITAL 
MANAGEMENT COMMITTEE 


SWANSEA HOSPITAL, SWANSEA 


SENIOR ENGINEER 


Applications are invited for the appointment of 
SENIOR ENGINEER at the above hospital. Can- 
didates must have served an apprenticeship in 
mechanical engineering and possess a sound know- 
ledge of the principles and practices of the efficient 
operation of steam boiler plant and engineering 
services generally 

Possession of one of the following qualifications is 
essential : 

ist Class Certificate of Competency in Marine 
Engineering or equivalent Naval certificate 

‘ity and Guilds Full Technological Certificate in 
Plant genet | (ist Class) (from 1947) or approved 
equivalent qualification. 

Conditions of service and salary will be as laid 
down by the Whitley Council, ic. £700 p.a. by £25 
(3) by £3012) to £835 p.a 

The appointment is subject to one month's notice 
on either side. 

Forms of application are obtainable from the 
undersigned at Glantawe H.M.C., St. Helen's Road, 
Swansea, to whom they should be returned not 
later than 8th November, 1958. 

T. E. JONES, 


E8918 Group Secretary. 


NORTH EAST METROPOLITAN 
REGIONAL HOSPITAL BOARD, 
40, EASTBOURNE TERRACE, W.2. 





SENIOR ASSISTANT ENGINEER 
(MECHANICAL) 


Applicants must be Corporate Members of 
the Institution of Mechanical Engineers, unless 
professionally graded in the National Health 
Service, and should possess experience in a 
senior capacity in the design of boiler plants, 
steam, heating, hot water and ventilating 
systems, and have a sound knowledge of all 
associated mechanical equipment, although 
not necessarily in the field of hospital engineer- 
ing. Experience of large-scale laundry equip- 
ment an advantage 

Salary £1010 by £30 (5) by £35 (1) to £1195 
per annum, plus London Weighting £50. 

Applications giving age, present salary, quali- 
fications and experience (with dates) together 
with the names of two referees should be sent 
to the Secretary, North East Metropolitan 
Regional Hospital Board, 40, Eastbourne 
Terrace, W.2, within 14 days. E8958 





BRIDGE INSPECTOR 


SIERRA LEONE GOVERNMENT 


BRIDGE INSPECTOR required by Sierra Leone 
Government P.W.D., on contract for 2 tours of 
18-24 months in first instance. Salary (including 
Inducement Pay), £1574 a year in scale rising to 
Gratuity at rate 15 per cent of total 


£1666 a year 

salary drawn. Outfit allowance £60. Children’s 
allowance £48, rising to £288 a year. Free passages 
for officer, wife and 3 children under age 18. Liberal 


leave on full salary. Candidates under 45, must have 
served an apprenticeship, either with a firm of 
structural steel fabricators and have had considerable 
experience of steel work erection, or to a building 
trade with wide subsequent experience of steel and 
concrete bridge construction 

Write to the Crown Agents, 4, Millbank, London, 
S.W.1. State age, name in block letters, full quali- 


fications and experience, and quote M2B/50348/EH 
£8997 





CITY OF WAKEFIELD 


APPOINTMENT OF DEPUTY 
WATERWORKS ENGINEER AND 


MANAGER 
Applications are invited for the above super- 
annuable appointment on Grade A.P.T. V (£1175 
by £50 to £1325 per annum) 
Candidates must be Corporate Members of the 
Institution of Civil Engineers and nave had consider- 


able experience of the administrative work of a 


waterworks undertaking 
Housing accommodation can be made available 
Applications, stating age, qualifications and 

experience, and giving the names of three referees, 


and endorsed Deputy Waterworks Engineer,’ 
should reach the Waterworks Engineer, 21, King 
Street, Wakefield, not later than the 17th November, 
19458 E8995 





ARCHWAY GROUP HOSPITAL 
MANAGEMENT COMMITTEE 


WHITTINGTON HOSPITAL, N.19. 
ASSISTANT ENGINEER 


ASSISTANT ENGINEER required at Whitting- 
ton Hospital, N.19. Applicants over 25 years of age 
preferred, who should have completed practical 
training in mechanical engineering Ordinary 
National Certificate for Mechanical Engineering or 
equivalent an advantage Salary scale £5258 £645 
per annum plus £30 London Weighting at 26 or over 
Successful candidate will be required to reside 
within reasonable distance of hospital. Department 
may be visited by direct appointment with Hospital 
Secretary, ARC 3070, Extension 3$4.—Application 
forms obtainable from and returnable to Group 


*. P.10), 46, Cholmeley Park, N.6, 
Secretary (Dep ) £8962 


within 10 days 


THE 
PUBLIC APPOINTMENTS 





COMMONWEALTH OF 
AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH 
ORGANIZATION 


COAL RESEARCH SECTION 


APPOINTMENT OF 
ORGANIC CHEMIST 


Applications are invited for appointment to a 
position of ORGANIC CHEMIST with the Organi- 
zation’s Coal Research Section located at North 
Ryde, New South Wales 

The appointee will be required to initiate research 
and to undertake investigations into the structure 
and potential uses of substances present in low- 
temperature tars, particularly those obtained from 
fluid-bed carbonisation. This work is part of the 
Section’s programme of research into the structure 
of coal and the products obtained from it by pyrolysis 
A wide range of techniques is being employed includ- 
ing molecular distillation, liquid and gas chromato- 
graphy, infra-red and ultra-violet spectroscopy, 
X-ray diffraction, and other physico-chemical 
methods 

Applicants should possess a University Honours 
degree in Science with Organic Chemistry as a major 
subject Some years of postgraduate research 
experience in organic chemistry, preferably in the 
techniques of fractionation, would be an advantage 

Dependent upon qualifications and experience, 
commencing salary will be determined within the 
range of Research Officer, £A1326-£A1951, or 
Senior Research Officer, £A2061-£A2336 per 
annum. Salary for a female appointee would be 
£A170 p.a. less than the corresponding male rates. 

The appointment will be conditional upon a satis- 
factory medical examination and the appointment 


carries with it Commonwealth Superannuation 
Fund or Commonwealth Provident Account 
privileges 


Fares to Australia, including those of wife and 
dependent family, will be provided by the Organiza- 
tion. Details may be discussed with the under- 
signed 

Applications quoting Appointment No. 480/274 
and stating full name, place, date and year of birth, 
nationality, marital state, present employment, 
details of qualifications and experience, and of war 
service if any, together with the names of not more 
than four persons acquainted with the applicant's 
academic and professional standing, should reach 
the undersigned, from whom further particulars may 
be obtained by the 17th December, 1958. 

E. J. DRAKE, 
Chief Scientific Liaison Officer. 
Australian Scientific Liaison Office, 
Africa House, Kingsway, 


London, W.C.2. E8969 





AIR MINISTRY 


requires in 
REINFORCED CONCRETE SECTION 
of 


LONDON DESIGNS OFFICE 
SENIOR REINFORCED 
CONCRETE DESIGNERS 


Candidates must have 


(a) a sound specialist knowledge and experi- 
ence of all general types of reinforced 


concrete construction ; 


(hb) design ability and judgment necessary to 
produce complete design calculations and 
detailed working drawings himself or by 

supervision of other 


direction and 


draughtsmen as required ; 


(c) the ability to discuss structural problems 
and schemes at meetings and prepare 
reports, also obtain site information as 


required ; 


(d) at least ten years’ experience as a rein- 
forced designer draughtsman 
and minimum technical qualifications 
H.N.C. or equivalent, e.g. A.M.LStruct.E 


concrete 


Commencing salary from £1030 to £1125 
according to age, qualifications and experi- 
ence, rising by annual increments to £1250 
according to length of 


4-6 weeks leave 


service 


Applications in writing, normally from 
natural born British subjects, stating age, 
qualifications and experience, including 
details of employment, responsibilities and 
type of work done to Air Ministry, C.E.4b, 
Room 421, Cornwall House (R.C.12), 


Waterloo Roaa, London, S.E.1 
E8964 











ENGINEER 


PUBLIC APPOINTMENTS 





LONDON TRANSPORT 
NEW WORKS ENGINEER'S OFFICE 
EXECUTIVE ASSISTANTS 


London Transport require EXECUTIVE ASSIST- 
ANTS for New Works Engineer’s office for work in 
connection with New Works Programme. 

Applicants should be Chartered Civil Engineers 
with good experience in preparation and supervision 
of Civil Engineering contracts and control of staff. 
They should possess experience of as many as possible 
of the following branches of Civil Engineering work 
and should be capable of preparing schemes, contract 
drawings and documents : 

Earthworks, bridging, general railway construction, 
heavy foundations, R.C. works and tunnelling 

Salary range £1020 p.a.—£1185 p.a Medical 
examination ; free travel ; contributory superannua- 
tion.—Applications giving details of age, qualifica- 
tions and experience within 7 days to Staff and 
Welfare Officer (F/EV 711), London Transport, 
55, Broadway, S.W.1. E9021 





CITY OF PORTSMOUTH 


HEATING AND VENTILATING 
ENGINEERS 


Vacancies for HEATING AND VENTILATING 
ENGINEERS. 

(a) Special Grade (£750/£1030 per annum). 

(b) Grade A.P.T. II (£725/£845 per annum) 

Commencing salary according to experience and 
qualifications. 

Further particulars can be obtained from CITY 
ENGINEER, 1, Clarence Parade, Portsmouth, 
to whom applications should be delivered not later 
than Friday, 14th November, 1958. 

V. BLANCHARD, 


E9013 Town Clerk. 





ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT 


ALDERMASTON, BERKS 


ENGINEER (MAIN GRADE) 


ENGINEER (MAIN GRADE) required by the 
Atomic Weapons Research Establishment, Alder- 
maston, Berks, for duty at Orfordness, Suffolk. 
To be responsible for the installation, operation and 
maintenance of engineering works services including 
air conditioning plant and special mechanical test 
equipment. Duties will also include planning, 
estimating and execution of minor new works, and 
control of technical staff with direct and contract 
labour. 

Corporate Membership of a Senior Professional 
Engineering Institution required with a _ broad 
mechanical engineering background. Some experi- 
ence with vibrating machines advantageous. A work- 
ing knowledge of electrical distribution and installa- 
tions and building constructions desirable. 


Salary : £1300-£1740. 
Contributory Superannuation scheme. A house 
or alternatively substantial assistance in house 


purchase will become available for married officers 
living beyond daily travelling distance. 

An Assisted Travel Scheme is available from 
Ipswich, Woodbridge and Felixstowe. 

Postcards for application forms to the Senior 
Recruitment Officer at A.W.R.E., Aldermaston, 
Berks. Please quote ref. 2072/25. E8960 








TENDERS | 








MADRAS PORT TRUST 


INDIA 


SUMP PUMPS 


The Office of the Chief Engineer, Madras Port 
Trust, Madras, India, invite TENDERS for the 
following :— 

TENDER ENQUIRY No. 16/E.P.3/04852/58, for 
the SUPPLY of SUMP PUMPS, capacity 175 I.G. 
of water per minute against a head of 40ft. approx 
Capable of handling sea water containing suspended 
materials and to be operated by compressed air 

Specifications, drawings, &c., relative to the above 
can be obtained direct from the Deputy Chief 
Accounts Officer (Engineering), Chief Engineer's 
Office, Madras Port Trust, Madras, India, on pay- 
ment of 7 Shillings and Six Pence per set, which is 
not refundable. Tenders are to be returned direct 
to the Chief Engineer’s Office (at “* C ** Warehouse), 
Madras Port Trust, Madras, India, so as to reach 
them by 3 p.m. on 14th November, 1958. 

Specimen copy of the above specification can be 
seen at India Store Department, Government 
Building, Bromyard Avenue, Acton, London, W.3, 
under reference $.3821/58/AVH/Eng.2. E8985 





INDIA STORE DEPARTMENT 





The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 


of :-— 

(i) ONE VERTICAL LOG BAND MILL, 48in. 
by 27in. by S54in., similar to VE 48in. of ** Stenners.” 

(ii) ONE BAND RESAWING MACHINE, 
sizes 48in. by 27in. by S4in., suitable for above 

Tender schedules and specifications may be 
obtained from the above address at a fee of ten 
shillings, which is not returnable. Cheques should be 
made payable to High Commissioner for India 
The application for Tender forms should state 
reference 1914/58/14/SMM/Eng.2. 

Tenders, complete with specifications, are to be 
submitted by 11th December, 1958 E8984 


Oct. 31, 1958 
TENDERS 





BOROUGH OF CHRISTCHURCH 





MAIN DRAINAGE 


CONTRACT NO. 3—PUMPING PLANT 


TO MANUFACTURERS OF CENTRIFUGAL 
PUMPING PLANT 


TENDERS are invited for the MANUFACTURE, 
SUPPLY and ERECTION of 13 SETS OF VERTI- 
CAL and HORIZONTAL UNCHOKEABLE 
SEWAGE, STORM and SLUDGE PUMPS and 
ANCILLARY EQUIPMENT. The plant will be 
contained in 4 pumping stations, as follows :— 

Two storm water pumps capable of 340 gallons 
per minute against 30 feet total head, three activated 
sludge pumps capable of 340 gallons per minute 
against 25 feet total head, and two sludge pumps 
capable of 150 gallons per minute against 29 feet 
total head. Two sludge pumps capable of 150 gallon- 
per minute against 42 feet total head. Two variable 
speed sewage pumps capable of a maximum duty of 
800 gallons per minute against 42 feet total head, 
and two sewage pumps rated for 1150 gallons per 
minute against 28 feet total head. All in accordance 
with the specification and drawings prepared by the 
Engineers, Messrs. John Taylor and Sons, Artillery 
we Artillery Row, Victoria Street, Westminster, 


Copies of the specification and drawings may be 
obtained from the offices df the Engineers upon 
payment of £5 (cheque only, made payable to the 
Borough of Christchurch), which will be returned on 
receipt of a bona fide Tender not subsequently 
withdrawn. The contract documents may be 
inspected at the offices of the Engineers or the 
Council Offices. 

Tenders, in plain, sealed envelopes, endorsed 
“Pumping Plant—Contract No. 3,” are to be 
delivered to my office on or before noon on 15th 


December, 1958 
(Signed) J. MACFADYEN, 
Town Clerk. 
Town Hall, 
Christchurch, 
Hants. E8982 





COUNTY BOROUGH OF 
BRIGHTON 


WATER DEPARTMENT 


MILE OAK PUMPING STATION 


CONTRACT NO. 6 


STERILISATION PLANT 


TENDERS invited for the MANUFACTURE, 
DELIVERY, ERECTION and SETTING TO 
WORK of STERILISING EQUIPMENT at the 
above Pumping Station. Copies of General Condi- 
tions of Contract, Drawings, Specification and Form 
of Tender obtainable from Waterworks Engineer, 12, 
Bond Street, Brighton, 1. Deposit of £2 2s. 0d. will 
be refunded on receipt of a bona-fide Tender and 
return of documents supplied. 

Tenders enclosed in plain, sealed envelopes, not 
bearing any name or mark indicating the sender, and 
endorsed ‘‘ Mile Oak, Contract No. 6, Sterilising 
Piant,” must be delivered to me before noon on the 
1Sth December, 1958. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

W. O. DODD, 














Town Clerk 
Town Hall, 
Brighton, 1, 
23rd October, 1958. E9017 
EDUCATIONAL 
A.M.I.MECH.E., B.Sc., City and Guilds, &c. 


Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard. 
Approximately 95 per cent. successes. 144-page 
Prospectus free on request.—B.I.E.T. (Dept. 22), 29, 
Wright’s Lane, London, W.8. Ell4 8£ 





U.K.A.E.A. 


HARWELL REACTOR 
SCHOOL 


The next Standard Course on which 
places are available commences on 16th 
February, 1959, and ends on 12th June, 1959. 
The following course will commence on 
3ist August, 1959, and end on 22nd Dee- 
ember, 1959. 


The fee for each course is £250 exclusive 
of accommodation. 


Application forms and further details can 
be had from : 
The Prin@pal, 
Reactor School, 
Atomic Energy Research Establishment, 
Harwell, 
Didcot, 


Berkshire. 
E8993 g 

















1958 
EDUCATIONAL 


Oct. 31, 


TECHNICAL HOME STUDY 
COURSES 


For A.M.1.Mech.E., 
‘ M.1.Chem.E., A.M. LM. te 

A.F.R.Ae.S., Cc. &G., &. 
OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.1.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering—Mechanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


6), 
LONDON, W.8. 
E102 & 


(Dept. 76 
, WRIGHT'S LANE, 








SITUATIONS VACANT 








APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 
A DESIGN AND DETAIL MECHANICAL 
DRAUGHTSMAN, aged 30/35, is required by 


Bonded Fibre Fabric Limited, Bath Road, Bridge- 
water, Somerset. A good practical background is 


essential: O.N.C. desirable but not essential.— 
Write to the Personnel Officer, stating relevant 
details. E8908 Aa 


A GENERAL MANAGER is required by a Rubber 
Company specialising in high-grade Mechanical 
Mouldings, Rubber to Metal Bonding, and a wide 
range of associated products for the Automobile, 
Marine, Civil, and Mechanical Engineering Industries. 
Extensive engineering and factory administrative 
experience is essential—Applications should be 
submitted to the Managing Director, BOX B.181, 
c/o Streets, 110, Old Broad Street, E.C.2. E8909 a 
AN ADDITIONAL DESIGNER DRAUGHTS- 
MAN REQUIRED, for smal! City office, mainly 
concerned with coal handling plant for modernising 
retail depots. What is wanted is someone who can 
extend considerable experience gained by company 
in this field.—Apply in writing to Charrold, Ltd., 

40, Trinity Square, London, E.C.3 E2139 a 
APPLICATIONS INVITED FROM ENGIN- 
EERS experienced in various phases of works 
engineering for responsible posts at food factories 
These are staff positions and salaries are commen- 
surate with duties.—Write in confidence to the 
Secretary, Crosse and Blackwell, Ltd., 20, Soho 
Square, London, W.1. E8928 A 


THE 
SITUATIONS VACANT 


A PROGRESSIVE ORGANISATION HAS A 
VACANCY for a MECHANICAL ENGINEER 
with a good Honours Degree. The successful appli- 
cant must have a good potential and be capable of 
undertaking responsibility within a reasonable time. 
The vacancy is an attractive one with good prospects 
and a good commencing salary. Please give full 
details of experience, age and qualifications. —BOX 
No. E8971, ** The Engineer.’ A 


ASSISTANT ENGINEER, aged 25/30, required 
to assist Engineer and Buyer. Qualifications B.Sc. 
or equivalent, with 2 years’ student apprenticeship. 
Duties will include visiting manufacturers’ works and 
may lead to an interesting and well-paid post overseas. 
Commencing salary in U.K. £1160, plus London 
allowance according to age and qualifications. —BOX 
No. E9016, ** The Engineer.”’ A 


ASSISTANT MECHANICAL ENGINEER 

required for Lode tin Mine in Malaya. Applicants, 
preferably single, should have completed an engin- 
eering apprenticeship and have Diesel engine experi- 
ence Furnished quarters, medical services and 
passages are provided and there is a contributory 
Pension Scheme in operation. Commencing salary 
Straits $900 (£105) per month.—Write with copy 
references and full details of experience to Box No. 
2040, c/o Charles Barker and Sons, Ltd., Gateway 
House, London, E.C.4 E8989 a 


BROWN AND POLSON, LTD., 
largest manufacturers of maize starch and 
derivatives in Britain and part of an expanding 
international organisation, require 

TRAINEE SUPERINTENDENTS 
at their Manchester plant 

Applications are invited from graduates in 
Mechanical or Chemical Engineering or Applied 
Chemistry, and from young men with minimum 
H.N.C. qualifications. Age up to 32. 

The company’s salary scales are generous and 
modern employee benefits and a profit payment 
plan are in operation.—Write to Personnel 
Adviser, 

Brown and Polson, Ltd., 

Trafford Park, Manchester, 
giving details of education and industrial expe- 
rience 


E8973 a 


COMMERCIAL ENGINEER, preferably in 
thirties, with sound commercial experience and 
broad engineering knowledge, required to manage 
and extend newly formed engineering section estab- 
lished London exporters. Membership professional 
institute advantageous. Salary Commensurate with 
experience.—-BOX No. E2162, * The Engineer.” A 


CONSULTING ENGINEERS, engaged on varied 
r.¢. and steel structural works, general civil engineer- 
ing work and foundation problems, require capable 
DESIGNER DETAILER Five-day week and 
luncheon vouchers.—Apply, Maurice Nachshen and 
Partners, 58, Victoria Street, London, S.W.1. 
E9005 a 











BOOKS and PUBLICATIONS 











Exploit ELECTRICAL PROGRESS! 


ELECTRICAL ENERGY offers a distinctive service to its 
readers. It is a monthly technical journal designed to provide 
them with accurate and up-to-date information exclusively 
about those matters which concern them as electrical engineers. 


Its purpose is to pass on to its readers the knowledge gained by 
others in the course of their work. 





ANNUAL SUBSCRIPTION £1.16.0 
Single copies 3/- 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— 





ELECTRICAL ENERGY 


If you are concerned with the 
design, manufacture or applica- 
tion of any of the following, then 
ELECTRICAL ENERGY can ren- 
der you inestimable service. 
GENERATORS, CABLES, 
TRANSFORMERS, 
RECTIFIERS, SWITCHGEAR, 
INSULATION, MOTORS, 
SOLENOIDS, MAGNETS, 
SERVOMECHANISMS, 
REMOTE CONTROL 
EQUIPMENT, 
MAGNETIC AMPLIFIERS, 
RELAYS. 





28 ESSEX STREET, STRAND, LONDON, W.C.2 


ENGINEER 


SITUATIONS VACANT 


CROSSE AND BLACKWELL INVITE APPLIi- 
CATIONS for the post of CAN-MAKING 
ENGINEER to run can-making plants and assist on 
development. This is a managerial position and 
carries a salary commensurate with the duties.— 
Apply in confidence to Secretary, Crosse and Black- 
well, Ltd., 20, Soho Square, London, W.1. E8929 a 


DRAUGHTSMAN REQUIRED for Structural 
and General Engineers’ Office, fully conversant with 
the design of steel-framed buildings, roof trusses and 
fire escapes, references essential.—Lewis and Grundy, 
New Works, Warser Gate, Nottingham. E2153 a 


DRAUGHTSMEN with previous experience on 
water-tube boilers required for proposal work. It 
is widely varied and interesting, covering the whole 
plant system, and there is ample scope for initiative. 
Salary according to experience and ability but not 
less than £16 per week. Pension Fund. Staff 
dining-room facilities.—Applicants should write, 
Stating age and detailing qualifications and experi- 
ence. Foster Wheeler, Ltd., 3, Ixworth Place, 
London, S.W.3. E8990 a 


DRAUGHTSMEN required for General Engineer- 
ing Works. Preferably accustomed to steelworks 
plant, but applicants with general experience con- 
sidered. Good prospects and salary to suitable men 
Superannuation scheme in operation.—Please state 
full details of experience to B. THORNTON, LTD 

TURNBRIDGE, HUDDERSFIELD E9008 A 


DRAUGHTSMEN.— Senior Engineering Draughts- 
men required in our works plant engineering and 
maintenance department Applicants, aged 28 or 
over, should hold H.N.C. or equivalent in one of 
the following :— 

Mechanical. 

Electrical. 

Building. 

Apprenticeship and 5 years’ subsequent workshop 
experience desirable, plus originality and flare for 
design.—Write in confidence, with full details, to 
Siemens Edison Swan, Ltd., Ref. 744/33, Woolwich, 
London, S.E.18 E8857 a 





ENGINEER FOR SOUTH AMERICA 


Young Mechanical Engineer required for 
important position in large steam power station. 


Excellent prospects for suitable man, with 
generous starting salary. 
Qualifications required are: Corporate 


Membership of Institution of Mechanical Engi- 
neers, University Degree in Engineering or 
Higher National Certificate, and at least five 
years’ operating and maintenance experience in 
a semi-responsible position in a SOMW or larger 
steam station. 

Full details should be forwarded by post, quot- 
ing reference 2409B, to : Messrs. Mackness and 
Shipley, Parliament Mansions, Abbey Orchard 
Street, London, S.W.1. 


E8998 A 


ENGINEER REQUIRED to take charge of 
Chemical Plant Drawing Office. Applicant should 
be not less than 30 years of age and have held a 
similar position for a period of at least 5 years. 
Good salary commensurate with experience and 


qualifications —The Coniston Company, Eagle 
House, High Street, Wimbledon, S.W.19. E2141 A 
ENGINEERING CONTRACTS.—-An_ experi- 


enced man is required to examine contract terms and 
conditions associated with the heavy engineering 
industry, and to assist in drafting licence agreements. 
A minimum of ten years’ experience is considered 
desirable and applicants should submit details of age, 
training and qualifications, and state salary required. 

BOX No. E8977, “ The Engineer.” A 


ENGINEERING PUBLICITY.—Man (aged 25-35 
years) required by leading London steam engineers 
for preparation of Press advertisements, catalogues 
and other forms of publicity. Such experience and 
appropriate technical background are both desirable, 
also ability to compile sales department records and 
statistics. Applicants should furnish a statement of 
training and employments, including present salary 
and availability. BOX No. E8976, “ The weaned 


ENGINEERING SALES.—A TECHNICAL 
REPRESENTATIVE is required by leading manu- 
facturers of water-tube boilers and associated steam 
engineering equipment. Age range: 35-50 years. 
Essential qualifications are an intimate knowledge of 
subject plus good technical qualifications and expe- 
rience, also ability to present a convincing case for a 
first-class product.—Application with full details of 
previous experience, with an indication of the salary 
required, should be addressed to BOX No. E8975, 
* The Engineer.” A 
HENRY MEADOWS LIMITED, Wolverhamp- 
ton, require a CHIEF ENGINEER, preferably with 
automative experience in the design of diesel engines 
and transmissions. Candidates must be qualified 
mechanical engineers.—Applications in writing, 
giving full details of age, qualifications and experience, 
to Managing Director E2158 a 


HUNTING ENGINEERING LIMITED 
require 
SENIOR AND INTERMEDIATE 
DRAUGHTSMEN 


Vacancies exist for men with Structural and 
Mechanical experience, to carry out work of an 
interesting nature. 

Excellent prospects in a progressive organisa- 
tion. 

Contributory Staff Pension and Life Assurance 
Scheme. 

Applications, giving full details of qualifica- 
tions, experience, age and salary desired, and 
quoting ref. H.E.L./57/E, should be forwarded 
to :-— 

The Personnel Manager, 
Hunting Engineering Limited, 
e Airport, 
LUTON, 


Beds. E8950 a 


LONDON ENGINEERING FIRM, representing 
leading German Mechanical and Electrical Manufac- 
turers (including Traction and Marine), requires 
TECHNICAL SALES ENGINEER. The position 
with 


offers good prospects for young engineer 

imagination and initiative Knowledge German 
language desirable——-BOX No. E2138, “ The 
ia H Yd a 


‘eS 
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INSTRUMENTATION ENGINEER 


British Nylon Spinners invite applications for 
a Graduate in Mechanical or Electrical Engineer- 
ing, to fill a vacancy in their Head Office. 


Candidates, between 28-35 years of age, 
should have had experience in the investigation, 
design and application of industrial instrumen- 
tation, including pneumatic and electrical con- 
trol gear. 


This appointment, in an expanding and 
stable industry, offers a progressive and satisfy- 
ing Career to a man who is keen to apply his 
knowledge to design and installation problems 
and to follow a project through to its com 
pletion. 


Prospects are good, whilst progress is carefully 
watched. A contributory pension scheme is 
in operation, houses may be rented and removal 
expenses assisted. 


Selected applicants will be invited to visit the 
Company, which is attractively situated, for a 
personal discussion. 

Applications, quoting Ref. 27, should be 
made to :— 

The Personnel Manager, 
British Nylon Spinners, Ltd., 
Pontypool, Monmouthshire. 


E914 a 





J. & J. COLMAN, LTD., Norwich, require 
ASSISTANT PRODUCTION ‘DEPARTMENTAL 
MANAGER, age not over 35. Preference given to 
applicants with Engineering qualifications and some 
experience in maintenance or control of fast auto- 
matic machinery. Applicants must have some 
experience in control of labour and of modern pro- 
duction techniques.—Write, giving age, experience, 
qualifications and salary required, to the Secretary 
of the Company, Carrow Works, Norwich. 

E8966 a 





LIFTING AND MECHANICAL 
HANDLING 


An old-established company, with offices in 
West London, have a vacancy for a TECH- 
NICAL ASSISTANT for Inside Sales work. 
The post offers excellent prospects of advance- 
ment for a young man with some experience and 
an engineering background.—Write, giving 
details of age and qualifications, to BOX No. 
E8972, ** The Engineer.” 


A 


MACHINE TOOL ENGINEER, aged 30/40, 
required by a small but expanding company produc- 
ing special precision machine tools, to participate in 
new fields of development, including machine tool 
control. Applicants must have good works and 
design experience, together with a general knowledge 
of machine tool control systems, and be able to carry 
responsibility for development of first stages of new 
products. This opening offers a good opportunity 
for a man with ability and personality, to fill an 
important position in an expanding business. The 
company has a good life assurance and pension 
scheme and housing assistance could be available for 
the right applicant.—Write, giving full details of 
career to date, &c., to BOX No. E2160, “ The 
Engineer.” A 


OPERATING ENGINEERS for high-pressure 
water tube boilers required by well-known firm of 
Boiler Contractors. Applicants must have previous 
experience and be prepared to travel anywhere in the 
U.K. Minimum qualifications B.O.T. Certificate 
(Steam). Membership Institute of Marine Engineers 
of H.N.C. an advantage. Salary commensurate 
with experience and qualifications. Pension Scheme 
Apply, giving full details of age, previous employ- 
ment and qualifications in confidence.—BOX No. 
E8967, “ The Engineer.” A 


PILKINGTON BROTHERS LIMITED 
MECHANICAL ENGINEERS 


Several vacancies exist in the rapidly expand- 
eo DEVELOPMENT DEPART- 


(a) To initiate development of glass working 
machinery and to take charge of plate glass 
edge working, with necessarily close 
contact with production. 

(b) To be shift manager of large experimentai 
glass-making plant. 

(c) To develop main and auxiliary processes on 
pressed glass production. 

Preferred age 25-30. Honours degree in 
Mechanical Engineering. Initial appointments 
determined by Duties include 
liaison with Research and Production Depart- 
ments. Opportunity for inter-departmental 
promotion and transfer 

Apply stating age, qualifications, experience 
and present salary to— 

Personnel Officer (Graduate Recruitment), 

Limited, 


me Lancs. 


E8961 a 


PIPEWORK DRAUGHTSMAN ‘required for 
East London Office. Must have experience in design 
of industrial pipework and handling site labour. 
Pension scheme. opportunity for energetic 
young man. Apply, onet age, expericnce and 
salary required.—BOX No. E2159, “* The Engineer.’’a 


Classified Advts. continued on page 118 
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QUALIFIED ENGINEER, 30/40, capable design- 
Ing, estimeting, handling contracts covering all types 
Water Cooling Towers Previous experience 
Permanent position with good salary for 


essential. 
right man. London area. Write BOX No. E8988, 
“ The Engineer.” A 
REORGANISATION OF TECHNICAL 
SALES wires the appointment of a SALES 


REPRESENTATIVE with first-class technical know- 
and considerable experience in the selling = 
hea Marine Diesel Engines.—Write giving 4 
details, age and salary required, to BOX No. E8743, 
“*The Engineer.” A 


RUBBER IMPROVEMENT, LTD., 

WELLINGBOROUGH 
require ELECTRICAL AND INSTRUMENT 
ENGINEER who must have a wide knowledge 
and practical experience of electrical and control 
instruments employed on rubber and plastics 
manufacturing machinery of all kinds. The 
appointment carries a good salary, and a non- 
contributory staff pension and life insurance 
scheme is in operation.— Applications, which will 
be treated in strict confidence, should be 
addressed to the Secretary 


E9018 A 





SALES ENGINEER required by leading 
manufacturer of axial and centrifugal blowers 
to extend established business in Aircraft and 
Electronic Industries to new Engineering fields 
Suecessful applicant must be able to discuss 
technical problems with potential customers. 
Extremely good prospects with rapidly expand- 
ing company. Pension Scheme.—Write, giving 
full particulars of experience and salary required 
to The Managing Director, Plannair, Ltd., 
Windfield House, Leatherhead, Surrey 


E9015 a 


SALES OFFICE. Pump Manufacturers require 
man, preferably with Engineering background, for 
Estimating work and handling orders in their London 
office. Good opportunity for advancement in 
rowing organisation.—Details of previous experi- 
an ieadion, &c., and salary required, BOX No 
E2163, “ The Engineer.” A 
SALES REPRESENTATIVE (ENGINEERING) : 
exceptional opportunity with London concern having 
interests in every branch of engineering and science. 
Must have sound practical and technical training, 
and current sales experience. Attractive salary and 


conditions. Pension and life assurance _ Scheme 
available. —-BOX No. E9007, ** The Engineer A 
SENIOR DESIGNER | DRAUGHTSMAN 


be experienced in Chemical 
Plant and/or Refinery layout. Good salary com- 
mensurate with experience and qualifications.-—The 
Coniston Company, Eagle House, High Street, 
Wimbledon, S.W.19. E2142 a 
SENIOR SERVICES DRAUGHTSMAN 
required with experience of Factory services for 
water, gas, oil and air ; pump installations and pipe 
layouts.—-Write or telephone to Chief Draughtsman, 
General Engineering Dept., Northern Aluminium 
Company, Ltd., Rogerstone, Mon Telephone 

Newport 59991/6 E8814 A 


REQUIRED, must 


TRANSFORMER DESIGN ENGINEER 
A SENIOR TRANSFORMER DESIGN 
ENGINEER is required for a large modern 
transformer factory in Melbourne, Australia 
Applicants must be technically qualified and 
have had considerable experience in the detailed 
design of both distribution transformers and 
power transformers up to 30,000kVA capacity 
for voltages up to 132kV. Recent actual experi- 
ence in designing transformers using the latest 
techniques and materials to meet customers’ 
requirements as to performance and tests is 
essential. Free passages for successful applicant 
and family will be provided together with 
assistance in obtaining a house. Starting salary 
£A2000 per year. The Company operates a 
contributory pension scheme.—-Reply with full 
details of age and experience to The Secretary, 


A.E.1. Overseas, Ltd., Crown House, London, 
W.C.2 E8963 a 


TWO GOOD GENERAL ENGINEERING 
DRAUGHTSMEN ‘required. Only men with 
good works plant experience should apply. Know- 
ledge of norma! constructional work as applied to 
building extensions will be considered an advantage 
~-Apply stating age, full details of experience and 
salary expected, to the Personnel Manager, London 
Brick Company, Ltd., Stewartby, Bedford. E2156 a 


WANTED CHIEF ENGINEER having sound 
knowledge of Hydraulics for Flow Measurement 
Company in the London District, must be experi- 
enced in design and manufacture of Flow Metering 
Instruments and Equipment. Position holds good 
prospects Apply giving qualifications, experience, 
age, and state salary, expected to BOX No. E2145, 

The Engineer A 


WANTED: DRAUGHTSMAN, 25 to 35 years, 
to assist in the development of shell, including pack- 
aged type, boilers. Knowledge of pressure vessels an 
advantage Write, giving details, also salary, 

BOX No, E2157, “ The Engineer.” A 


WORKS ENGINEER of proved ability required 
Age 30-48. Practical man to take charge of Engi- 
necring and Maintenance Department responsible for 
maintenance and extension of plant and buildings of 
well-established Midlands firm with automatic 
processes, manufacturing nationally advertised 
household products. Experience of one or all of the 
following an advantage Electrical Equipment, 
Hydraulic (Oil), High-temperature Furnaces. Must 
have pleasing and forceful personality and provide 
evidence of ability to supervise Contractors. Ex- 
Forces candidates would be considered. Starting 
salary £1200-£1500 or commensurate, with experi- 
ence and ability. This is a progressive appointment 
with real prospects of advancement.—BOX WN 
E2166, “* The Engineer.” A 


No 


THE ENGINEER 
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EXPERIMENTAL ENGINEERS 


Mars, Limited, confectionery manufacturers, 
wish to appoint EXPERIMENTAL EN- 
GINEERS to join a development team 
working in a highly mechanised factory. 


Applicants aged 21-33 should show evid- 
ence of technical training to G.I. Mech.E. 
level, coupled with an apprenticeship or other 
practical training. Experience with high- 
speed automatic machinery, or continuous 
Processes, would be an advantage. The 
personal qualities required are energy, 
application, a keen sense of observation and 
an ability to make new ideas work in the 
shortest possible time. 


The successful candidates will be appointed 
at a salary in the range £800-£1200 p.a., 
plus non-contributory pension, sickness and 
life assurance benefits.—Please write in 
confidence to the Personnel Officer, Mars, 
Ltd., Dundee Road, Slough, Bucks, endors- 


ing the envelope “ E/E.”’ 
E2155 a 





THE BRITISH OXYGEN COMPANY LIMITED 
GENERAL WORKS MANAGER 


Applications are invited from well qualified MECHANICAL ENGINEERS 
or cna —— ee whose experience includes executive 
positions in medium to large Engineerin ndertakings. i 

organising ability essential. : a 


The position should satisfy a man, aged from 35-45, who can take 

C ’ Lf , charge 
of design, production and general administration in < i isa- 
tion after a brief induction period. eee 


An attractive salary will be paid. The 
with housing and removal is available. 


position is pensionable and assistance 


Please write, giving particulars of age, qualifications, experience, etc., to :— 


The British Oxygen Company, Ltd. (Dept. A.S.R.), 
Bridgewater House, Cleveland Row, St. James’s, London, S.W.1 


E8996 a 
































TECHNICAL 
SERVICE 
MANAGER 


Technical Service Manager, 
who should be graduate 
Chemist, required in the Sales 
Division of Public Company 
concerned with Water Treat- 
ment. Applicants must be 
experienced in all aspects of 
Water Treatment. Not over 
40. Salary fully commen- 
surate with the responsibilj- 
ties of the appointment.— 
BOX No. E9003, “* The Engi- 


neer.”” 








ENGLISH ELECTRIC RUGBY 


Due to Continued expansion 


ENGINEERS ARE REQUIRED 


for the Steam Turbine Sales Department at Rugby. Applicants should be 
between 25 and 35 years of age and be of H.N.C. or degree standard. Previous 
steam turbine experience is desirable but extensive knowledge of heavy plant 
engineering could be considered as an alternative. These appointments are 
permanent, offer good salaries and housing assistance will be given.—Write 
giving full details, to: Dept. C.P.S., 336/7, Strand, W.C.2, quoting reference 
E1197C. 


E8974 a 











ENGINEERS. 
SIMON-CARVES LTD. 


specialising in the design and construction of 
heavy industrial plant, 


require for their 


POWER PLANT 
DEPARTMENT: 


(1) A CHIEF WELDING 
ENGINEER 


who will be responsible for the investi- 
gation of welding problems and the over- 
all supervision of all welding on plate, 
pipe and structural! steel work. Appli- 
cants must be fully conversant with 
welding theory and practice. The 
successful candidate will be based at 
Cheadle Heath, but will make site visits 
from time to time. This appointment is 
a senior one and wil! be permanent and 
pensionable. Starting salary £1500 to 
£2000 p.a. (Ref. CH.40). 


(2) A WELDING 
ENGINEER 


who will be responsible to the Chief 
Welding Engineer and will supervise 
welding on site. Applicants must be 
fully conversant with welding theory and 
practice. It would be desirable for the 
successful candidate to reside on the 
South side of Glasgow. This position is 
permanent and pensionable. Starting 
salary from £1000 p.a. (Ref. CH.41). 


Send brief revelant details to Staff 
and Training Division, Simon-Carves 
Ltd., Cheadle Heath, Stockport, 
Cheshire, quoting the appropriate 
reference number. 








E9002 a 








GENERAL ELECTRIC COMPANY LIMITED 
ATOMIC ENERGY DIVISION 





MECHANICAL 
ELECTRICAL & INSTRUMENT 
COMMISSIONING ENGINEERS 


Vacancies exist for the above positions for the 
commissioning of Nuclear Power Stations. These 
appointments will be initially for commissioning 
Hunterston Nuclear Generating Station and special- 
ised training courses will precede this as necessary. 
Engineers should preferably be Corporate Members 
of one of the Senior Institutions and a Degree would 
be an advantage. These positions are permanent, 
pensionable, and the salaries will be in line with the 
responsibility involved. 


Please apply to the Personnel Manager (RWK), 
The General Electric Company, Ltd., Fraser and 
Chalmers Engineering Works, Erith, Kent. 


E8910 4 
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have been retained 
M § to advise on _ 
fe) 


appointment 


TWO SENIOR SALES 
ENGINEERS 


for a company established in 1868 and 
situated in the southern midlands, which 
specialises in the manufacture of 
mining equipment, mechanical! handling 
equipment, railway wagons and 
structural steelwork of all types, for 
home and overseas use. 


The ful candidat may be 
between 55 and 65 years of age, and will 
probably be about to retire, or recently 
retired, from careers in which they must 
have established close relations with 
users of such products. They will be 
expected from their knowledge of the 
field to forward the company’s present 
plan to expand both the range and 
volume of their business. 





A retaining fee will be paid, but 
remuneration will be principally by 
commission, There will be no limit to 
the total commission to be earned, and 
no rigid conditions of work or residence 


A car will be provided 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission after 
personal discussion. Please send brief 
details in confidence, quoting reference 
G.1318, to D. M. H. Evans. 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1. 


E134 4 








have been retained 
MSL to advise on the 


appointment of a 


PERSONAL 
ASSISTANT 


to the executive Director who co- 
ordinates all functions of a well-known 
British medium engineering company. 
The company employs 1,000 people in 
its main factory near London and 
manufactures products for sale to 
industries throughout the world. 


The personal assistant will be general 
aide to the executive Director. The 
post is a new one and offers creative 
scope and an opening to a satisfying 
long term career 


Candidates should preferably have a 
mechanical engineering qualification, 
and have had management or 
commercial training, with at least 
three years’ responsible experience in 
production engineering since qualifying 


Preferred age 28-35. Commencing 
salary is open to negotiation, but will 
probably be between £1500 and £2000 


No information will be disclosed to our 
clients until candidates know their 
identity and have given permission 
after personal discussion. Please send 
brief details in confidence, quoting 
reference G.1226, to W. F. Younger. 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1 


E140 a 


SENIOR 
EXECUTIVE 


required for well-known Company market- 
ing new product in material handling field. 
Will be directly responsible to Board of 
Directors for all aspects of marketing of 
product. Sound experience in speciality 
selling and of Sales organisation essential 
The prospects for a successful applicant are 
exceptionally good and should lead to a 
Directorship within a few years. In the 
meantime a good salary at Executive level 
directly responsible to Directors, with a con- 
tributory Superannuation Fund benefit is 
offered. All replies will be treated in the 
Strictest confidence.-BOX No. E8892, 
“ The Engineer.”’ 
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ENGINEER (30), A.M.I.Mech.E., A.P.R.AeS., 
senior appointments design, development, produc- 
tion, and sales. Contacts, capable administrator, 

limited enth Seeks per progressive 
position exploiting products and facilities to the full. 
Management or leading to. Some travel.—BOX 
No. E2161, “ The Engineer.” ” 
LEADING DRAUGHTSMAN (38), with H.N.C 
Mech. and workshop technical endorsement, secks 
progressive post in the Midlands (15 miles radius 
Coventry). The combination of design and workshop 
practice main interest—BOX No. E2152, “ The 
Engineer.” 8 


AGENCIES 


AGENTS AND SUB-AGENTS required imme- 
diately by well-known Building and Civil Engineering 
Contractors to supervise newly acquired contracts 
mainly in the North. Qualified men preferred but 
others of proved ability will be considered. Candi- 
dates must have considerable experience with con- 
tracting organisations in similar capacity and be 
reasonably mobile. Salary in accordance with quali- 
fications and experience.—Applications, stating age, 
training, experience, etc., and quoting post for which 
applying, should be forwarded to BOX No. E8842, 
“The Engineer.” D 























SUB-CONTRACTING | 








British Insulated Callender’s Construc- 
tion Co., Ltd., carrying out important Rail- 
way Electrification contracts in connection 
with the Transport Commission’s railway 
modernisation programme, require addi- 
tional Design Staff at their Traction Depart- 
ment Headquarters, Kirkby, Nr. Liverpool, 
namely : 


STRUCTURAL ENGINEERS 
DESIGNERS 
DRAUGHTSMEN 


The work is varied and interesting, involv- 
ing the design of foundations and structures 
carrying overhead wiring. Appointments 
are intended for the Company’s permanent 
staff ; prospects are good and salary will 
be generously assessed according to age, 
qualifications and experience. 

Applications should be addressed to : 

The Works Personne! Officer, 
Ref. C.355, 
B.LC.C., Ltd., 
Prescot, Lancs. 
EI38 A 














GRADUATE MECHANICAL ENGINEER 
THOMAS HEDLEY AND CO. LIMITED, 


LONDON 


MANCHESTER 


NEWCASTLE 


Continuing company growth has created two opportunities for young Graduate 
Mechanical Engineers. It is anticipated that similar vacancies will be available 
in the first half of next year and interested graduates available then are invited 


to consider them now. 


The engineering work of the company ranges from the development, design 
and construction of new buildings and equipment to the management of people 
and the administration of engineering work in our factories. The technical 
fields covered include fluid mixing and pumping, mechanical and pneumatic 
conveying, pressure and vacuum vessels, heat transfer, automatic process 
control, high-speed automatic machinery and the provision of steam, electricity, 
gas, compressed air, and refrigeration capacity. 


We recognise that the engineering graduate entering industry may not have a 
clear appreciation of the eventual field which will interest him. We aim to 
provide him with the opportunity to occupy several different positions of 
responsibility during his first few years and later help him to decide the final 


direction a progressive career should take. 


As the company is staffed entirely by promotion from within, we are selective 
in the people we employ and devote considerable attention to their personal 
development. The new man Is given individual training to prepare him for his 
first and each succeeding assignment, and this is followed by personal coaching 
by his superior. Starting salaries are attractive and increments are by merit. 
Removal and travel expenses and assistance with initial accommodation are 
provided by the company, along with other benefits, such as Superannuation, 


free Life Assurance, &c. 


If you have a good degree in mechanical engineering, are not more than 27 
years of age, and would like to know more about these appointments, we invite 
you to write, in confidence, including an outline of your qualifications and 


experience, to :- 


The Chief Engineer, 


Thomas Hedley and Co., Limited, 


Gosforth, 


Newcastle upon Tyne. 


NORTH BRITISH RUBBER AND US. 


RUBBER OF AMERICA 


require the services of a 


CHIEF DRAUGHTSMAN 


for Castle Mills, Edinburgh. Candidates 
should have had previous experience in a 
similar capacity with a manufacturing com- 
pany. (A man with only engineering 
experience will not satisfy our requirements.) 
Applicants should have good technical 
training and be not less than 35 years of age. 
Excellent prospects for advancement. Salary 
will be attractive and in line with the respon- 
sibilities of the appointment. Company 
benefits include a contributory Superannua- 
tion Scheme and free Life Assurance 
Applications, marked C.D., giving full details 
of qualifications, experience and age, should 
be addressed to Industrial Relations Divi- 
sion, The North British Rubber Company 
Limited, P.O. Box 47, Edinburgh. E9000 a 














MANFIELD ENGINEERING 
DEVELOPMENT CO., LTD., 
requires 
First Class Senior and Intermediate 


DESIGNER DRAUGHTSMEN 
in the following categories :— 
1. Pipework (Design and De- 
tailing). 
2. Plant Layout. 
3. Instrumentation. 
4. Vessels (Design and De- 
tailing). 
5. Electrical (Power Station 
and Oil Refinery Layout). 


Please write, giving fullest details 
of experience and qualifications and 
salary required, to the above Com- 
pany at 14b, Devonshire Road, 
Forest Hill, London, S.E.23. 


A 











CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1.D. approved, 

Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (’Phone, Byron 1178). E109 mw 
KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter—-AMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone : Knottingley 
2743/4). E16 Mw 
IMMEDIATE drawing office and workshops 
capacity available for plant design and prototyping 
of special purpose machinery.—Write Sondes Places 
Research Institute, Dorking, Surrey. E8771 mw 
HEATING AND PIPING ENGINEERS of 
national repute have immediate capacity for direct 
or sub-contract work at site installations or clients’ 
premises on day work or firm price basis. Offices in 
London and provinces ; work undertaken through- 
out U.K. All classes of Heating, Piping, Boiler, 
Oil Firing and associated work undertaken. Super- 
visory and qualified design services available.— 
BOX No. E2154, “ The Engineer.” ww 





FOR HIRE 


LATTICE STEEL. Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
S.W.1. (Phone SLOane $259). E103 «x 
HIRE A £1500 CAMERA FOR ONLY £5. All 
other types of photographic equipment available.— 
B. Bennett and Sons, Ltd., 25/27, Oxford Street, 
London, W.1 (Telephone, GERrard 9953). Cata- 
logue on request. E128 «x 


BUSINESS OPPORTUNITIES | 


LEADING MANUFACTURERS of boiler treat- 
ment compounds, with comprehensive technicas 
service coverage and full laboratory and research 
facilities, with to Contact Firms able to introduce 
Business in this field, on commission basis.——BOX 
No. E9004, ** The Engineer.” o 























FOR SALE 











FOR SALE BY TENDER 


UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY 
Offer for Sale by Tender 
SIX AIR BLOWERS 


Radial flow centrifugal type with double entry 
by James Howden and Approximate duty 
250,000 c.f.m. at 5Sin. total water gauge. 2400 h.p. 
11kV 3-phase 990 r.p.m. motors by Mather and 
Platt direct coupled to fan shaft through Wellman- 
Bibby flexible pling. compl with starters, 
switchgear and control panels. 

Approximate dimensions of Blower casing 
18ft. 3in. high by 16ft. wy hy 8ft. 8in. wide. Out- 
side diameter of Impeller 10ft. 10in. 

FOUR FANS 

Single entry axial inlet centrifugal type by Keith 
Blackman, Ltd. Approx. duty 8500 c.f.m. at 24in. 
water gauge. h.p. squirrel cage 415V, 3-phase 
50-960 r.p.m. motors direct coupled to fan by 
flexible coupling. Complete with starters. 

The items are available for inspection in a 
1toosely assembled condition at an Authority Works 
n the North of England. A suitable crane will be 
available for handling the plant without charge. 


Applications for tender documents and permission 
to view the plant should be made to The Principal 
Purchasing and Stores Officer, United Kingdom 
Atomic Energy Authority, Industrial Group Head- 
quarters, Risley, Near Warrington, Lancs, quoting 
reference Con/Ris/21137/282. 





E8920 





35-TON ELECTRIC PORTAL WHARF 
CRANE built 1945. 35 tons at 60ft. fixed radius, 
85ft. height of lift. Rail gauge 40ft., admitting 3 
lines of standard gauge track. Electrics 440/3/50 
with Ward Leonard Generator. — REED 
BROTHERS (ENGINEERING), LTD., Replant 
Works, Woolwich Industrial Estate, London, S.B.18. 
Telephone : Woolwich 7611/6. E8979 o 





Classified Advts. continued on page 120 








FOR SALE 








BESCO Open End Angle Iron Bending Machine, 
Type M.14A, arranged motor drive, 380/420/3/50, 
bends up to I4in. by Idin. by tin. angles, rolling 
speed 15ft. per minute, complete rings easily with- 
drawn, will bend angles, tees, flats, rounds and 


squares, &c. 

SCRIVEN Geared 7-Roll Plate Straightening 
Machine, capacity $/16in. thick, size of rollers 74in 
long by 64in. diameter, arranged motor drive 
400/ 3/50, rolls arranged 3 on top and 4 on bottom 
alternate fashion, weight approx. 5 tons. 

NEW BESCO 8ft. 4in. by 3/16in. type HK All Steel 
Undercrank Open End Production Power Guillo- 
tine of steel construction, arranged motor drive, 
automatic hold-down, adjustable front and back 


CRAIG. & DONALD Model 400/10 All Steel 
Motorised Double Geared Press Brake, of steel 
plate construction, pressure exerted 400 tons, 
forming capacity 10ft. by jin., depth of gap 12in., 
width between side frames 82in., stroke 4in., 
maximum daylight, stroke down adjustment up, 
18in., arranged motor drive 440/3/50, air operated 
treadie clutch, weight about 29 tons 

NEW STOELTING Pyramid Type Plate Bending 
Roller, motorised 400/440/3/50, capacity 10ft 
wide by din. mild steel, diameter of rollers, top, 
94in., bottom, 7jin., drop end bearing for removal 
of completed cylinders, support rollers to bottom 
rolls, reduction gearbox drive to bottom rolls 
with multi-disc slipping clutches, motorised adjust- 
ment to top roller 

TWO BIGWOOD Type PBG, 4-Roll Motorised 
Plate Bending and Straightening Machine, three 
roliers set pyramid fashion for bending and 
additional fourth roller for flattening, arranged 
motor d.ive 440/3/50, capacity 4ft. by ¢in., length 
of rolls 53jin., weight approximately 90 cwt 

Photographs of the above are available 

MACHINE TOOLS NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone : EUSton 4681-3771 
nd at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 
Telephone : Central 7606-8 


600 


2500k W., 440/3/50, 4-wire PASS-OUT CONDENS- 
ING STEAM TURBO-ALTERNATOR SET by 
B.T.H., steam pressure 255 p.s.i.g., 630 deg. F 
temp. suitable for pass-out up to 55,000 Ib./hr. 


E207 G 





between 18/35 p.s.i.g.; can operate fully con- 
densing. 
5000 c.fi.m. TURBO-BLOWER, by Belliss and 


Morcom, 12 Ib. air pressure, mounted on baseplate 
and direct coupled through gearbox to 400 h.p. 
synchronous motor by Lancashire Dynamo, 
400/3/50, with control gear 

FOUR 800/875 cfm Horizontal, Single-Stage 
Ingersoll Rand AIR COMPRESSORS, for 12/30 
p.s.i., each motorised, 4003/50, with control gear 

TWO 375kVA,,. 415/3/50, 4-wire Diesel-engine-driven 
ALTERNATOR SETS, mounted on baseplate and 
direct coupled at 750 r.p.m., incorporating a 
468 h.p. Peter Brotherhood 8-cyl. engine driving 
alternators oy G.E.C. with switchgear and standard 
ancillaries 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 


Tel.: Shepherds Bush 2070: and 
STANNINGLEY, Nr. LEEDS 
Tel. : Pudsey 2241. E205 G 





FOR SALE 
5340-ton HYDRAULIC RUBBER DIE PRESS 
by John Shaw, rabber pad 6ft. by 4ft., with 
self-contained Pumping Equipment 
2000-ton HYDRAULIC FORMING AND 
DRAWING PRESS, die cushion, 12ft. 6in 
by 7ft. 6in., with self-contained Pumping 


Unit 
800-ton HYDRAULIC FLANGING PRESS 
by Hydraulik, Duisberg, 3 main rams, 4 vicing 
rams, table 16ft. dia., daylight 10ft 
S00-ton HORIZONTAL EXTRUSION PRESS 
for sections with self-contained oil Pumping 
Unit 
ABOVE ARE SELECTED ITEMS FROM 
OUR LARGE STOCK OF HEAVY PRESSES 
REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 
London, $.E.18 
Telephone : Woolwich 7611/6 


E8980 G 





BULLARD IN. VERTICAL BORER 





Swings 38in. 12 speeds 12-200 r.p.m. With 
side head. M.D. 440/3/S0 
H, BELL (MACHINE TOOLS), LTD., 
WALTER STREET, LEEDS, 4 
Tel. : 63-7398 E105 G 
FOR SALE 


100 TONS STEEL ANGLES 
2in. by 2in. by jin. by 15ft. 6in lengths 
Price £29 per ton delivered (minimum | ton lots). 

COX & DANKS, LIMITED, 
Frederick Road, 
Manchester, 6. 


Write : 
E8913 G 


THE 
FOR SALE 





FRED WATKINS 
(ENGINEERING), LTD. 


BOILERS.—Cochran Vertical (New), 
8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100 
reconditioned 8ft. 6in. down to 3ft. 
dia. ; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. ; 
300 reconditioned Vertical Crosstube, all sizes. 
AIR COMPRESSORS.—Broomwade 400, 300, 200, 
and 130 cu. ft all motorised ; Reavell Rotary 
Blowers, 2000 c.f.m., 3-2 p.s.i. 
200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure 
ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p 
CRANES.—Mobile 10-ton Lorain, lorry mounted, 
30ft.-70ft. extendable jib ; 6-ton and 4-ton Coles 
Diesel-Electric ; 3-ton Jones Super 40 (3) ; Neals 
2-ton Diesel, 20ft. jibs (2) ; Derrick, 10-ton Hender- 
son Steam, 120ft. jib ; S-ton Wilson Electric, 7Oft. 
jib Steam Loco, 18-ton Brownhoist, SOft. jib ; 
10-ton Coles, 40ft. jib ; 8-ton Wilson, 35ft. jib ; 
S-ton Smith, SOft. jib §-ton Cowans Sheldon, 
S0ft. jib ; 5-ton Grafton, 38ft. jib ; E.O.T. 40-ton 
Adamson, 42ft. span ; 20-ton Vaughan, 42ft. span 


STEAM 
Sft. 6in., 
150 Ib. w.p 


(8); Goliath, 40ft. span, 60-ton Clyde, 40-ton 
Babcock, 10-ton Morris; 5-ton Henderson, 
24ft. Thin. span, 1946 S-ton King, 29ft. 3in. 
span; 2-ton Morris, 18ft. span ; 2-ton Smith, 
34ft. span 

LOCOS.—Fowler Diesel, 150 h.p. (2); Ruston 


Diesel, 80/88 h.p., new 1942; Bagnall 14in. by 
22in., two oil fired, one coal; Peckett 
Jin. by I2in., 1941 ; 3 miles track, 
gauge Bogies, Turnouts, &c 


Steam, 


also 24in. 


STEEL PIPING.—S50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black new ; S000ft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SO00ft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 


216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request 

STORAGE TANKS.—-300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons, 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by din. ; Robertson Straightening Rolls, 
8ft. 6in. by gin. ; Berry Bending Rolls, 7ft. by 4in. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin. 
capacity nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bliss 14-ton Tapering Press ; Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; 
Bigwood geared Bending and Straightening 
Machine up to 8in. by 6in. R.S. Joists; two 
40kVA Spot Welding Machines ; Wire drawing 
machine, 3 die, up to gin. copper ; S5OkW Electric 
Furnace, 1000 deg. Cent., chamber S4in. by 30in 
by 2lin 


SLING ENGINEERING WORKS 
COLEFORD, GLOS 


Phone : Coleford 2271 E106 G 





FOR SALE 


2 Tool Broomwade Diesel-driven Portable Com- 
pressor 
$-ton Coles Diesel-driven Self-propelled Mobile Crane 


on pneumatics 


S-ton Morris Versatile Diesel/Elec. Mobile Crane 
on solid rubber tyres 

S-ton Smith Steam Loco Crane, 4ft. 84in. gauge, 
3Sft. jib, new 1949 


6-ton Rapier Super Pet./Elec. Mobile Crane on solid 
rubber tyres 

6-ton Rapier Standard Pet 
solid rubber tyres 

# cu. yd. Rapier 410 Diesel-driven Excavator with 
4-purpose or dragline equipment. 

&# cu. yd. Rapier 423 Diesel-driven Excavator with 
shovel equipment. 

1 cu. yd. Rapier 440 Diesel-driven Excavator with 
shovel or dragline equipment. 


WILLIAM G. SEARCH, LIMITED 
WHITEHALL ROAD, LEEDS, 12 
Tel 639081 (10 lines) 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 
TRADING ESTATE, LIVERPOOL 
Tel Simonswood 3361! (5 lines) 
E8965 G 


Elec. Mobile Crane on 


KIRKBY 





DIESEL/ALTERNATOR SET 


omprising Gardener 5 cylinder L.W 
Engine driving 3-phase 4-wire Alternator rated 
50 kVA at 400 volt, Belt Driven Exciter. Auto- 
Voltage Control, 60 amp TP Switch, 3 
Switched Voltmeter.—Apply H. W. 

Acton Lane, Acton, W.3 Tel. : 
E2165 G 


Diesel 


matic 
Ammeters 

Nevill, Ltd 
ACO 0014 





sale, complete 


GAS PRODUCER PLANT for 





with all accessories. Capacity 300,000 cubic feet 
per hour. Inspection invited by appointment with 
TUBES (EQUIPMENT), LTD., 
Broadwell Works, 
Oldbury, Nr. Birmingham E2164 G 
TWO BELLISS & MORCOM 2500 C.F.M. 
COMPRESSORS. 100 Ib. w.p., 550 h.p. motors, 


With Inter 


6600/3/50 supply. Used 4 years only 
Available 


and Aftercoolers, Receiver, Switchpanel. 


immediately —-FRED WATKINS (ENGINEER- 
ING), LTD., COLEFORD, GLOS *Phone 
Coleford 2271/2/3 E139 G 


NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also‘ Romney ” 
Huts, 35ft. wide, and “ Blister Hangars, 86ft. 6in 
and 9Ift. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel. Bexleyheath 305). 
E113 G 


ENGIN 


EER 
FOR SALE 





AIR COMPRESSORS 


C.F.M. _ Make __Lb./sq. in Type H.P. 
600 Broomwade 100 EH.255 135 
494 Broomwade 100 EH.251 120 
300 Broomwade 100 EH.241 70 
300 Alley MacL. 100 23 BX. 674 
270 Broomwade 100 £.240 55 
240 Broomwade 30 Sl. 35 
215 A wy 100 PB-4-210 50 
200 Broomwade 100 D.23 45 
150 Broomwade 100 D.22A 35 
130 Broomwade 100 D.22 30 
120 Tilghman 100 SA12 30 
100 Holman 100 T13S 25 
100 Reavell 100 DSA6E 25 
80 Worthington 100 AT100 25 
80 Reavell 100 DSA6 25 
50 Broomwade 100 EH.220 25 
45 Broomwade 100 D.13 12 
16 Burtonwood 200 Hydrovane 5 
15 Hamworthy 500 2-stage 7 
10 Burtonwood 150 Hydrovane 24 
WITH OR WITHOUT ELECTRICAL EQUIP- 
MENT 


THO* W. WARD LTD. 


ALBION WORKS - SHEFFIELD 
*Phone : 26311. * Forward ” 
E217 a 


‘Grams : 





VALES PLANT REGISTER LIMITED 


OFFER FOR IMMEDIATE SALE 

JONES KLIS 15-cwt. Diesel) MOBILE CRANE, 
on pneumatics, 16ft. jib New 1954. Good 
condition, £500. 

JONES KL22 2-ton Diesel) MOBILE CRANE, 
24ft. jib, on solids. New 1948 Good order, 
£975 

JONES “Super 40” 3-ton Diesel MOBILE 
CRANES, 24ft. jibs, on solids Ex-Ministry. 


Practically unused 
JONES “ Super 40 ” 3-ton Diese] MOBILE CRANE, 


24ft. jib, on pneumatics, grab. Overhauled. 
£1075 

JONES KL44 Diesel MOBILE CRANE, lé6ft 
swan-neck jib. New 1952. Ruston engine. Good 
order. £2250 

COLES 4-ton Diesel/Electric MOBILE CRANE, 
on pneumatics, Perkins engine, 21ft. cantilever 


jib. Good condition. £1250 

BUTTERS 5-ton Electric, Single Motor, DERRICK 
CRANES, 105/110ft. jibs. New 1948/49. Good 
condition 


SMITH 5-ton Steam LOCO CRANE, 4ft. 84in 
gauge, 3S5ft. jib. New mid-1949. Good order. 
£850 


COLES 6-ton “* Achilles "’ Diesel] MOBILE CRANE, 
21ft. 9in. cantilever jib, Perkins engine, on pneu- 
matics. Good condition. £1900. 

BUTTERS and ANDERSON GRICE 7-ton Electric 
DERRICK CRANES, 100/120ft. jibs From 
£1750 each. 

HENDERSON 10-ton Steam DERRICK CRANE, 
120ft. jib. First used 1954. Very good condition 

COLES 124-ton Fully MOBILE CRANE, 45/80ft 
jib. New 1950. £5500. 

Further details : 

14, Lower Grosvenor Place, London, S.W.1 

Telephone ViCtoria 7531, 3501, 8080, 9886 (15 
lines). E107 G 





NEW MITCHELL LATHE 


24ft. bed, admit 17ft. 9in 
4hin. hollow spindle, swing in 


164in. centre by 
between centres 


gap 6lin. diameter by 184in. wide 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD 
LONDON, N.W.1 
EUSton 4681 and 3771 


E8959 G 





FOR SALE 


One Sand Clarifier Plant 
Foundry Equipment, Ltd. 

One Coremaking Machine, by Fordath, Ltd. 

One Sand Mixer, Model C.A., by Fordath, Ltd. 

One Moulding Machine, Jolt Squeeze, A.T.2. by 
British Moulding Machines, Ltd. 


= 


and Disintegrator, b 


One Moulding Machine Jolt Squeeze, A.T.4, by 
British Moulding Machines, Ltd 

All in excellent mechanical condition 

Various Sterling Moulding Boxes, 20in. by 1Sin. by 


3in., by Sin. and 7in., and 32in. by 16in. bv 8in. 


Apply : H. AND E. LINTOTT, LTD., Engineering 
Works, Foundry Lane, Horsham, Sussex. 
E2148 Gc 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/50 cycles, complete with control panel 
and reduction gearbox, giving a final speed of 
8-1 r.p.m. 

Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD. 
Newport, Mon 
Tel. : Newport 66941 (6 lines). 
E120 Gc 





MASSEY 5-CWT. PNEUMATIC POWER 
HAMMER. Overhanging type with slides. Longest 
stroke 2lin. Number of automatic blows per minute 
140. Anvil set at an angle to accommodate long bars. 
Arranged direct motor drive. Complete with anvil. 
Centre to back 18in. Size of bar worked 6in. square. 
Weight about 64 tons.—F. J. Edwards, Ltd., 359, 
Euston Road, London, N.W.1, or 41, Water Street, 
Birmingham, 3. E9020 G 


Oct. 31, 1958 
FOR SALE 





WICKSTEED HACKSAWING MACHINE 

Serial No. H.1544. 

6in. capacity, hydraulic resistance operated. 

2 speeds : 130 strokes per min. 

90 strokes per min. 
Electric motor drive : 440V., 3 phase, 50 cycles. 
14 h.p., 1400 r.p.m. 
, Using blades 13 or 14g x 6 teeth per inch, I4in. 
ong. 

With built-in coolant unit. 

The machine is in working order and has not yet 
been taken out of service so that potential purchasers 
can inspect it at work. 

Inspection invited by appointment with Appleby- 
Frodingham Steel Co., reference P/EB., Scunthorpe, 
Lincolnshire. E8872 G 





LOCOMOTIVES FOR SALE 
Four—16in. Steam Locomotives of Stephenson make 
built 1937 and 1938 with last major overhauls of 
locomotive and boiler 1953 and 1954.—Interested 
parties please apply by letter to reference P/EB, 
Appleby-Frodingham Steel Co., Scunthorpe. 
E8840 G 





NO. 23 COCHRAN BOILER 105 Ibs. W/P. 
6030/8050 Ibs. per hr. evap. complete with mount- 
a feed pump for immediate delivery from 
stock. 

ABELSON AND CO. (ENGINEERS), LTD., 
Coventry Road, Sheldon, Birmingham, 26. 
SHELdon 2424. E8926 G 





Just on the Market ! 


Heavy Duty Plano 


MILLING MACHINE 


Manufacturer : Noble and Lund 
Capacity : 12ft. by 6ft. by 6ft 
One swivel too! head on cross rail and one 
side head. All electric drive with indepen- 
dent motors, quick power traverse motion, 
push-button control stations on both sides 
of machine. 
Inspection under power by arrangement. 


For full details write to 
SOAG MACHINE TOOLS LIMITED 
JUXON STREET, LONDON, S.E.11 
"Phone ; RELiance 7201 
Sotoolsag, London, S.E.11 . 


F212 G 


"Grams 
























URGENT? 


‘a 





REMEMBER... 
WAROS might have it! 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 


THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS. 
Ete. 





The 
HORNE 
ENGINEERING Co. Ltd. 


35 PITT STREET, GLASGOW 





Oct. 31, 1958 
AUCTIONEERS & VALUERS 


KNIGHT, FRANK 
& RUTLEY 
SALE & VALUATION 
OF 
FACTORIES 
PLANT aNb MACHINERY 


20, Hanover Square, W.1. 


Telephone : MAYfair 3771 


Factory Department : Ext. 37) 





RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 


Specialists 
in the 
VALUATION & SALE 
ol 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 
3, Arundel Street, 


W.C.2 
TEMple Bar 7471 


London, 





On Thursday, 6th November, at I! a.m., 
on the Site. 
By Order of H.M. Secretary of State for War, 
NORTHWOOD CAMP, 
Near COWES, I.0.W 
Of special interest to Builders and Contractors, 
Holiday Camp Proprietors, Hot Water Engineers, 


Electricians and others. 
IMPORTANT AUCTION SALE 


OF THIRTY WOODEN 
HUTMENTS 


Two steel-framed corrugated asbestos sheds, 73ft 
by 37ft., camp equipment, including six central 
heating installations, three Britannia boilers, two 
Crane Whitehall ditto, three Lumby ditto, six 
Domestic ditto, four accelerating pumps, TWO 
VALUABLE VERTICAL STEAM BOILERS, 
180 coil radiators, wash basins, W.C. suites, 
overhead electric cable and poles, &c. 

ON VIEW Wednesday, Nov. Sth (10 a.m. to 4 p.m.). 

Catalogues (6d. each) may be had of the CHAR- 
TERED AUCTIONEERS, 


Riddett & Co. 


Newport (phone, 2236/7) and Ryde. 
E8986 3 








FOR SALE 








FOR DISPOSAL—NEW CENTRIFUGAL 
PUMPS, by the Pulsometer Engineering Co., Ltd. 
Bare shafts but, if desired, can be supplied with 
prime movers. 


Type Suction Delivery Max. G.p.m. 
Head 

HSL8 10in. 8in. 28ft. 2000 

FW4 4in 4in. 100ft. 400 

UNISTREAM 3in. 2hin.  160ft. 100 

A4 Sin. 4in. 73ft. 250 


A2s 3in. 2hin. 86ft. 

CENTRIFUGAL PUMPS, by Worthington-Simp- 
son, Ltd. Bare shafts but, if desired, can be 
supplied with prime movers. Two unused 
“ CEVAC,” self-priming type. Size 2in./3in., 
100 g.p.m., 60ft. head. Two reconditioned type 
L, 8in. suction, 6in. delivery, maximum head 
116ft., 1080 g.p.m. One reconditioned type L. 
6in. suction, 4in. delivery, maximum head 60ft., 
420 g.p.m. One reconditioned type L, Sin. suc- 
tion 4in. delivery, maximum head 52ft., 430 g-p.m. 
Full details and prices on application. 

Your enquiries invited for PUMPS AND PUMP- 
ING SETS—all sizes, duties and types (centri- 
fugal, turbine, diaphragm and reciprocating). 
Motor, engine or belt- driven. 

Stockists of “‘MONO” pumps for domestic and 
industrial purposes. 

STANLEY ENGINEERING CO., 
TRIANGLE NORTH, 
OLDFIELD PARK, BATH. 

Telephone : Bath 4294. Established 1910. 

T 


elegrams : “ Trius.” E8850 G 


THE 
AUCTIONEERS & VALUERS 


By Order of Plastools (London), Ltd., who are ceas- 
ing production of moulds for the Plastics Industry. 
CRAY ROAD, 
SIDCUP, KENT 


Henry Butcher & Co. 
are instructed to offer for SALE BY AUCTION 
at THE WORKS on 
WEDNESDAY, 26th NOVEMBER, 
at ELEVEN A.M. 
As a FIRST LOT the 


FREEHOLD MODERN 
FACTORY 


Floor Space about 14,500 Square Feet 
comprising a 
SINGLE AND TWO FLOOR BUILDING 
having Clear, well lighted manufacturing space and 
suite of Offices. All Services, Vacant Possession 
To be followed by the Sale in LOTS in detail of the 


MODERN MACHINE TOOLS, 
STORES AND EQUIPMENT 


includin 
“ CINCINNATI” 3.D.S. VERTIC AL 
AND DIESINKERS 
VERTICAL AND HORIZONTAL 
MILLING MACHINES 
by “ Cincinnati,” Herbert,’ ‘ Brown & Sharpe” 
and “* Milwaukee 
RADIAL AND PILI AR DRILL ING MACHINES 
G.S.P. SHAPING MACHINES 30in. to 42in 
STROKE 
POWER HACKSAWS 
TOOL AND CUTTER GRINDERS 
CAPSTAN, TURRET AND S.S. & S.C. LATHES 
“SNOW ” AND “ LUMSDEN ” 
SURFACE GRINDERS 
“TAYLOR, TAYLOR & HOBSON ” 
PANTOGRAPH ENGRAVERS 
No. 10 D-8 80z. INJECTION 
MOULDING MACHINE 
ENGINEERS’ SMALL TOOLS 
HARDENING SHOP EQUIPMENT 
Steel Storage Racks and Bins 
OFFICE FURNITURE AND 
DRAWING OFFICE EQUIPMENT 
Combined Particulars of the Property together 
with Catalogue of the Plant, Machinery and Equip- 
ment (price 6d. each) may be obtained of : Messrs 
Herbert Oppenheimer, Nathan & Vandyk, Solicitors, 
20, Copthall Avenue, London, E.C.2, and of Messrs 
Henry Butcher and Co., Auctioneers, Valuers and 
Surveyors of Factories, Plant and Equipment, 73, 
Chancery Lane, London, W.C.2 Telephone 
HOLborn 8411 (8 lines) E8994 5 


JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 


1958 


MILLERS 





56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 








| FOR SALE 





NEW OVERHEAD CRANES 


60-ton Goliath, by C yee, 40ft. span, 5-ton auxiliary ; 

cab control, 400/3/5 

40-ton Goliath, by Habcock and Wilcox, 40ft. span, 
§-ton auxiliary ; cab control, 400/3/50. 

40-ton Adamson, standard cab control, 42ft. 

span, 400/3/50. 

40-ton Clyde, 42ft. 3in. 


3in. 

span, with 20-ton aux., 
unused. 

30-ton Adamson, 42ft. 3in. span, 5-ton aux, ; new 

in cases. 

30-ton Vaughan, 42ft. 3in. span, almost new 

20-ton Vaughan, 42ft. 3in. span, 6-ton aux., 

six available. 

20-ton King, 42ft. 3in. span, unused. 

10-ton Goliath, by Morris, 40ft. span, cab control, 

22ft. lift, 400/3/50. 

Surplus Unused Ministry Cranes, mainly still packed. 

Drawings on request. Inspection invited. Bargain 

prices. 


FRED WATKINS (ENGINEERING) 
LTD., COLEFORD, GLOS. 


17ft. lift, 





Tel. : Coleford 2271/2/3. E132 G 
FOR SALE 
§-ton capacity Anderson Grice, 3-motor, cab- 


controlled Overhead Electric Travelling Crane, 
47ft. 94in. span, electrics 440/3/50, new 1942. 
$-ton ditto, 36ft. 3in. span, new 1942. 

$-ton ditto by Heywood 31ft 3in. span, new 1942. 

F. BURRILL & CO., 


235a, Cathedral Road, Cardiff. 
Tel. : 00. E8914 G 





ENGINEER 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 
Specialising 


in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
WA. 


HOLBORN 8411 (8 lines 


12] 
AUCTIONEERS & VALUERS 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 
conduct 
AUCTION SALES 
and 
VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone Telegrams 
Monarch 3422 (8 lines Sites, Londow 





WHEATLEY KIRK 
PRICE & CO, 


&, L. JUDSON, F.R.1.C.S., 
BE. BEDDARD, A.1.MECH.E., 
M. S. CHEAVIN, F.A.1. 

G. E. GIBBS, F.A.L.P.A. 


P.A.L. 
P.A.L.PLA 


SURVEYORS, VALUERS 

and AUCTIONEERS _ of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 





Established 180° 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 
OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 





Seta 10, LLOYD’S AVENUE. 
9, REX PLACE, LONDON, W LONDON, E.C.3. 
Telephone: HYDE PARK 8844/5/6 (3 lines) Telephone ROYAL 486! 
E R 
By Order of the Minister of Supply 
GOVERNMENT SURPLUS STORES 
SALES BY AUCTION 
Main Location Auctioneers 
November 5-6 Machine tools and Technical Stores Depot, SHOULER & SON 
miscellaneous stores. Old Dalby, Melton Mow- (Dept. L), 1, Norman 
bray, ics. (Sale at Street, Meiton Mowbray, 
Melton Mowbray.) Leics. 
(Tel. : 3081.) 


November 12 Miscellaneous stores, is 


including :— 


Asbestos corrugated and flat sheeting, galvanised tanks 12 to 600 gallon 
capacity, corrugated steel sheets, telegraph poles, steel and cast iron flue pipes, 
lifting tackle, engineers and other hand tools, cast iron water pipes and valves, 


electrical equipment, &c 


November 17-21 Vehicles, lifting and 
earth moving equip- 
ment, ancillaries and 


spares for civil engin- 


eering plant. (Tel. : 47271.) 
November 27 Miscellaneous stores. ©M.O.S. Storage Depot, RUSSELL, BALDWIN 
Rotherwas, Hereford. & BRIGHT, LTD. (Dept. 
L), 20, King Street, 
Hereford. 
(Tel. : 4366.) 
December 2 Miscellaneous stores. M.O.S. Storage Depot, J. H. NORRIS & SON 


Byley, Middiwich, Ches- 
hire. (Sale at New Isling- 
ton Public Hall, Ancoats, 


Applications for rye should be made only to the auctioneers shown above (price of 


catalogues Is, 0d.—P.O. only). 





C.E.S.D., Arncott, MIDLAND MARTS, 
Bicester, Oxon. LTD. (Dept. L), Market 
Square, Bicester, Oxon. 

(Tel. : 73.) 


M.O.S. Storage Depot, 
Ruddington, Notts. 


WALKER, WALTON 

& HANSON (Dept. L), 

Byard Lane, Bridlesmith ’ 
Gate, Nottingham. 


(Dept. L.), 9, Albert 
Square, Manchester, 2 
(Tel. : Blackfriars 8373.) 
Manchester.) 


E118 3 
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GREAT GUNS! 


A 


~~ 


so comp/ete/y practica/- So gay- 


POLYTHENE 
COATED CLIPS 


inawide variety of 
co/owrs and s/zes 





LEAVE /7 TQ 





OF REDDITCH 
SPRINGS. SPRING CLIPS 
PRESSWORK. WIRE FORMS 

VOLUTE SPRINGS 











ROOF against atmospheric corrosion and 
many chemicals, insulated, immune to mould, 


happy in temperatures up to boiling point, 





these clips have many uses. Sizes to grip range 


from } to 2 inches and colours available are 


black, white, grey, blue, red and green. A BiMows Spray Ge for CVery Job / 


AIR COMPRESSOR + EQUIPMENT SPRAY BOOTHS 


THE LEWIS SPRI . LTD., Resili ) itch. 
WIS SPRING CO nin Resilient Works, Redditch ALFRED BULLOWS & SONS LTD 
Tel.: Redditch 720. PBX. HEAD OFFICE & WORKS - LONG ST - WALSALL - STAFFS ENGLAND - TEL: S401 


London Office : 122, High Holborn, W.C.1. Tel. : Holborn 7470 and 7479. 13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61/63 DRURY ST., DUBLIN. TEL : DUBLIN 73188/9 
SSa BRIDGE ST. MANCHESTER. 3. TEL - BLACKFRIARS S670 - 70 GILMOUR ST, GLASGOW, C.5. TEL: SOUTH 2383 















FROM 1/3-250 h.p. 


_ 50,000 






IN USE Throughout the World f 


The Hydrovane principle was developed and 
introduced by Bullows in 1948 and 

has since been adopted by all the major 
manufacturers throughout the World! 


10 Licencees manufacturing 
Hydrovane Compressors 
throughout the World! 


For further details of the Hydrovane principle 
send for our ** Questions & Answers ’’ Folder 


= 


A. BULLOWS & SONS LTD- LONG ST - WALSALL - STAFFS: TEL. 5401 








———— 
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NON - FERROUS 


For all Engineering trades 

*% To B.S.S. or customer's own 
specifications. 

* Floor moulded up to 5 tons. 


*& Machined to your drawings 
if required. 


The BRETTELL WAT: ‘FOUNDRY LIMITED. 


BRIERLEY HILL. 


STAFFORDSHIRE ~- 


Tel: BRIERLEY HILL 7254 


















GEORGE 





ALL TYPES 


STON ELECTRIC OVERHEAD 
TRAVELLING CRANE 


MOTHERWELL. 








RUSSELL & Co 


5 TON WINCH 


Ba | 














RESISTANCE STRAIN GAUGES 
By J. YARNELL, B.Sc., A.inst.P. 
(Postage 6d.) 


Price 12s. 6d. 


This book deals with the construction and application of resistance strain gauges 
and with the most commonly used circuits and apparatus. 
rosette, which is finding ever wider application, is treated extensively, being 
introduced by a short exposition of the theory of stress and strain in a surface. 


Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING 28, Essex Street, Strand, London, W.C.2, 


The strain gauge 




















CLAN 





P.V.C, FANS 
impervious to the chemical 
action of strong acids, 
alkalis and moist gases. 
Longer life reduces main- 

tenance work. 





UNITS. 
many types of dust but what- 
ever your 


DUST COLLECTING 


Industry creates 


dust problem 
“ Airflo '’ will solve it. 








INDUSTRIAL 
SILENCING 

For drop stamps, High Pres- 

sure blowers, Air noises on 

dust and Fume Plants. Easy 

to install. 


Industrial: Fan & Heater Co Ltd 


Gaba" WORKS, BIRMINGHAM, I. 


Phone: ViCtoria 2277. 


and at LONDON, MANCHESTER, SWANSEA, NEWCASTLE UPON TYNE. 
A member of the SIMMS group. 





WET DUST SETTLER 
For ge fine dust up to 30 
| 


microns. 
outer tank. * Scumming “ 
be done from outside. 


udge aeposited to 


can 
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The STANDARD AXIALS range 12” to 27’: 
the STANDARD CENTRIFUGAL range includes 


FAN 


forward curve, backward curve and paddle blade. 


AN AIRSCREW SPECIFICATION MEANS WHAT IT SAYS 


Airscrew can provide the right fan at the right time from their Standard 
range of Axial Flow and Centrifugal Fans. 

The Airscrew Technical Service is ready to assist in fan selection from the 
Standard ranges or by special design when required. 


Every Airscrew fan is guaranteed to give its rated duty. 


AIRSGREW====> FANS 


THE AIRSCREW COMPANY & JICWOOD LTD-WEYBRIDGE-SURREY Tel: Weybridge 2242/7 
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POLLARD 





PILLOW 
BLOCKS 


AND BEARINGS 


* Ball Bearing 

* Self - aligning 
* Self - lubricating 
* Self- sealing 





Require. no attention throughout their life 
and are adaptable to most operating conditions. 


ASK FOR CATALOGUE ‘SL’ 






















Quick reference catalogues 
also available for :— 

Solid and Flexible Roller 
Bearings— RFX 

* Max-Load’ Roller 
Bearings— ML’ 

Automobile Bearings— CW’ 
Transmission 

Equipment— TG’ 


Section of a 
potato dressing 
machine showing 
* Self-Lube * 
pillow blocks. 
Photograph by 
courtesy of 
Messrs. Cooch 
and Sons, 
Northampton. 








OCTOBER 31, 1958 








%* MADE by MOSS GEAR 


COUPLINGS 


Errors in the alignment of connected shafts are, generally 
speaking, unavoidable. Even when exceptionally favourable 
conditions do permit of perfect alignment in the beginning, 
working loads must eventually cause misalignment. Wear of 


bearings and vibration are two certain factors which contribute 





to throwing connected shafts out of true, and even changes of 
temperature may vary alignments. Moss Geared Couplings will 
be found to be the perfect solution to this problem of retaining 


efficient operation. 


Literature available on request 


CROWN WORKS -: TYBURN : BIRMINGHAM °- 24 
THE MmosS GEAR HU LTD Telephone: ERDington 1661/6 Telegrams: Mosgear Birmingham 





